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SURGE 

Kuhlman  Distribution 
Transformer 


Because  surges  resulting  from  abnormal  line  disturbances  cannot 
I  always  be  prevented  from  reaching  transformers,  Kuhlman 
has  perfected  a  distribution  transformer  in  which  the  path  of  any 
surge  is  accurately  controlled.  A  surge  is  not  permitted  to  find 
its  own  way  to  ground  with  the  usual  result  of  burned  out  coils. 
By  the  use  of  scientifically  graded  insulation  values  and  a  "safety 
gap",  the  surge  is  discharged  to  ground  before  the  voltage  can 
build  up  to  the  point  where  it  would  damage  the  coils. 

For  Example:  Surge  tests  made  without  arresters  prove  that  the 
2400-volt  primary  Kuhlman  "Controlled  Surge"  Transformer 
limits  the  arc-over  voltage  from  lead  to  ground  between  90,000 
and  97,000  volts  and  without  damage  to  the  coils. 

The  Kuhlman  "Controlled  Surge"  Transformer  will  eliminate 
costly  repairs  and  minimize  service  interruptions.  Ask  for  com¬ 
plete  data. 

Kuhlman  Electric  Company,  Bay  City,  Michigan 


Sales  Offices  in  Principal  Cities 
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You  know  what  ground  resistance  you  should  have,  the  vital 
question  is 


If  your  tests  show  unsatisfactory  resistances  install 


er  Ground  Electrodes 


Murray  Hollow  Copp 


A  real  advance  in  ground  resistance  regulation  —  through  subsurface 
treatment 


RELIABLE- EFFICIENT  -  ECONOMICAL 


In  constantly  increasing  numbers,  engineers  are 
coming  to  realize  —  not  only  through  what  we 
have  told  them,  but  through  finding  out  themselves 
from  test  installations,  that  no  other  way  offers 
"desired  resistances"  as  easily  or  economically, 

as  the  MURRAY  HOLLOW  COPPER  GROUND 
ELECTRODE. 


Records  of  users  and  our  own  test  grounds  prove 
that  Murray  Electrodes  treated  but  once  remain 
approximately  constant  for  upwards  of  two  years. 
And  these  remarkable  results  have  been  obtain  ed 
because  imbedding  of  solutions  the  depth  of  the 
Electrode  place  the  solutions  where  they  last  the 
longest  —  and  where  they  give  positive,  immediate 
results  —  at  the  permanent  moisture  level. 


METROPOLITAN 
DEVICE  CORPORATION 

1250  ATLANTIC  AVENUE 
BROOKLYN  NEW  YORK 
SINCE  1899 


Check  and  treat 
your  ground 
resistance  before 
the  Winter  arrives 


METROPOLITAN  DEVICE  CORPORATION 

1250  Atlantic  Avenue,  Brooklyn,  N.  Y. 

Send  Booklet  describing  Murray  Hollow  Ground  Rods. 
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nsull  Audits  Filed  as  Extradition 
of  Executives  Is  Discussed 


THERE’S  an  elderly  gentleman  in 
Paris  who  loved  life  and  friends,  art 
and  music,  money  and  power.  Today 
he  wanders  down  the  boulevards  and 
at  other  times  reads — history.  There’s 
a  younger  brother  now  living  in  a 
small-town  boarding  house  in  Canada 
who  helped  upset  a  highly  developed 
applecart.  He  too  reads  and  avoids 
discussions  of  the  future.  There  is  a 
I'tench  in  Chicago,  a  reek  of  collapsed 
fortunes,  involved  finance,  bankers  who 
feared  a  name  and  scores  of  yes-men 
who  posed  as  e.xecutives  and  directors. 
Disappointed  and  ruined  shareholders. 
There  were,  it  should  be  added,  many 
capable  men  in  high  positions  who  had 
no  hand  in  the  proceedings  and  wTio 
never  knew  the  true  nature  of  what  was 
JToing  on  around  them. 

Illinois  State’s  Attorney,  John 
Swanson,  states : 

“There  is  much  public  clamor  and 
many  insinuations  regarding  failure  of 
the  Insull  companies.  We  intend  to 
make  a  thorough  investigation,  with  the 
view  of  either  absolving  officers  of  the 
concerns  or  instituting  prosecution.” 

Following  conferences  between  D.  H. 
Ereen,  United  States  attorney,  and  At¬ 
torney-General  Mitchell  it  is  announced 
that  a  federal  investigation  will  pursue 
three  lines;  First,  was  there  use  of 
the  mails  to  defraud  in  the  sale  of 
;  Insull  securities;  second,  w'ere  any  as- 
:  ^'Cts  concealed  prior  to  the  Insull  re- 
ceiverships;  third,  was  there  any 
j  evasion  of  income  tax  by  the  Instill 
;  executives  ? 

I  am  glad  to  co-operate  with  the 
,  Judge  Lindley  said  “so  far,  no 

etidence  of  criminality  has  been  brought 


to  my  attention.  If  it  is,  I  shall  deem  it 
my  duty  to  refer  it  to  the  proper  federal 
or  state  authorities.” 

Problems  in  law  regarding  extradi¬ 
tion  possibilities  from  France  and 
Canada  are  discussed. 

Causes  developing 

Behind  it  all  are  the  .scarcely 
recognized  facts,  in  the  turmoil  of  the 
jackals,  that  the  old  gentleman,  perhaps 
not  wisely  or  too  well,  fought  desper¬ 
ately  with  every  resource  that  could  be 
mustered  to  save  an  impossible  situation. 
Fought  to  save  ruin  which  a  younger 
brother,  nodding  and  feeble  yes-men  and 
market  slumps  brought.  Fought  to  save 
the  fortunes  of  his  friends  and  the  own¬ 
ers  of  securities  in  companies  which  he 
sponsored.  Fought  to  save  his  own 
name,  and  failed  even  in  gaining  that 
right  as  he  was  relieved  of  his  con¬ 
nection  with  the  Middle  West  Utilities 
receivership  and  all  of  his  official  con¬ 
nections  in  the  companies  he  had 
created  when  it  became  known  that  he 
had  signed  vouchers  for  money  to  be 
used  by  his  brother  in  supporting  the 
latter’s  speculative  transactions  in  the 
stock  market.  “I  am  glad  it  is  all  over,” 
he  is  quoted  as  saying. 

Martin  Insull’s  personal  financial 
affairs  and  his  management  of  the  Mid¬ 
dle  West  Utilities  Company  are  said  to 
have  been  one  of  the  chief  worries  of 
Samuel  Insull  in  the  six  months  before 
his  retirement  last  June. 

So  unsatisfactory,  it  is  reported,  was 
Martin  Insull’s  management  of  the 
Middle  West  Utilities,  of  which  he  was 
president  from  July  24.  1924,  that 
Samuel  Insull  in  effect  removed  him  last 
January, 


Apparently,  to  soften  the  blow,  it 
was  announced  that  Martin  was  in  ill 
health  and  that  Samuel  had  taken  over 
complete  control  and  management  of 
Middle  West. 

Middle  West  salvage 
The  receivership  audit  of  the  Middle 
West  Utilities  Company  has  been  filetl. 
It  lists  $308,505,713  of  assets,  but,  un¬ 
like  the  audit'  of  Insull  Utility  In¬ 
vestments,  Inc.  (Electrical  VVorld, 
September  17,  page  359),  these  are  in 
most  instances  shown  at  book  value 
instead  of  liquidating  value  and  the 
98,000  stockholders  of  Middle  West,  as 
well  as  the  282,000  of  its  subsidiaries, 
can  obtain  little  intimation  of  solvency 
or  recoverable  values  at  the  moment. 

Edward  N,  Hurley,  one  of  the  re¬ 
ceivers,  said  he  was  “optimistic”  about 
the  future  of  the  properties.  Charles  A. 
McCulloch,  the  other  receiver,  ex¬ 
pressed  himself  as  “hopeful.” 

Judge  Walter  C.  Lindley,  who  ap¬ 
pointed  the  receivers  and  ordered  the 
report,  said:  “I  believe  Middle  West 
can  be  saved.”  He  made  this  statement 
after  conferences  with  the  receivers. 

The  report  of  the  auditors  shows 
some  “questionable”  to  “bad”  debts 
loans  for  purposes  outside  the  utility 
business  and  certain  investments  border¬ 
ing  on  speculative  projects. 

If  the  bankers  and  noteholders  “wdll 
go  along  for  a  while,”  it  is  said,  the 
properties  may  be  held  together.  Other¬ 
wise,  the  bankers  will  get  back  the 
cash  that  they  lent  and  the  noteholders 
will  get  largely,  if  not  entirely,  what 
they  have  invested,  but  what  would  be 
left  for  the  holders  of  the  preferred  and 
common  shares,  who  paid  $220,348,069, 
is  problematical. 

Mississippi  Valley  audit  filed 
The  audit  of  the  Mississippi  Valley 
Utilities  Investment  Company  has  also 
been  filed.  It  shows  assets  of  $49,595,- 
732,  according  to  book  value.  The 
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assets  of  Mississippi  Valley  Utilities 
are  not  appraised  in  the  audit,  because 
$40,000,000  of  the  $45,000,000  of 
securities  in  its  portfolio  consist  of  un- ' 
listed  stocks  and  bonds.  It  is  said  that 
if  time  were  allowed  sufficient  cash 
might  be  obtained  to  pay  from  one- 
fifth  to  one-third  of  the  liabilities. 

One  asset  of  this  company  is  a  “re¬ 
ceivable”  from  Martin  J.  Insull  placed 
at  $170,222.  Regarding  that  the  auditors, 
Arthur  Anderson  &  Company,  said : 

“Accounts  receivable  from  Martin  J. 
Insull  represent  advances  made  to  or 
for  him  collateralized  by  securities 
which  have  little  market  value  as  of 
April  16.” 

Another  item  in  the  notes  payable 
to  Middle  West  Utilities  reads :  “Ad¬ 
vances  to  Martin  J.  Insull,  $66,000.” 
This  appeared  to  be  an  additional  trans¬ 
action,  making  Martin  Insull’s  debts,  as 
disclosed,  to  Insull  companies  total 
$236,222. 

Mississippi  Valley  Utilities  is  the 
Insull  concern  that  made  many  loans 
to  individuals,  employees  and  officers  of 
the  Insull  companies.  These  loans  are 
regarded  as  of  relatively  little  im¬ 
portance  to  the  solvency  of  the  company. 

The  Mississippi  Valley  Utilities  port¬ 
folio  has  securities  with  about  $45,000,- 
000  of  book  value,  but  the  market  value 
of  the  listed  stocks  is  only  one-ninth  the 
hook  value. 

The  next  Insull  receivership  report 
probably  will  be  on  the  Corporation 
.Securities  Company,  the  companion  in¬ 
vestment  concern  of  Insull  Utilitv  In¬ 
vestments,  Inc. 


Alabama  Legislators 
Ponder  Utility  Laws 


Holding  companies  would  be  limited  in 
many  ways  by  legislation  proposed  and 
now  under  consideration  in  Alabama. 
One  bill  already  approved  by  committee 
and  passed  on  for  House  action  gives 
preferred-stock  holders  of  all  public 
utilities  voting  power  equal  to  that  of 
common-stock  holders,  who  it  is  charged 
are  largely  non-resident. 

Another  bill  introduced  by  an  ad¬ 
ministration  floor  leader  puts  teeth  in 
the  public  service  commission  law  and 
gives  the  state  board  unquestioned  au¬ 
thority  to  do  the  following  things :  Pro¬ 
hibit  payment  of  common-stock  divi¬ 
dends  by  utilities  when  such  dividends 
have  not  been  earned.  Require  holding 
companies  to  file  sworn  copies  of  all 
agreements  with  Alabama  utilities  under 
their  control,  such  agreements  to  be 
subject  to  approval  by  the  commission. 
Require  every  director  of  an  Alabama 
utility  to  discharge  his  duty  according 
to  law,  and  not  delegate  his  duties  to 
persons  residing  elsewhere.  Prevent 
the  transfer  by  holding  companies  of 
common  stock  of  Alabama  utilities,  or 
the  incumbrance  of  such  stock,  without 
commission  approval.  Put  the  cost  of 
investigations  and  valuation  surveys 
upon  the  utilities.  Prevent  the  issuance 
of  notes  by  utilities  without  commission 
approval.  Place  penalties  upon  utili¬ 
ties,  their  officers  or  employees  for 
giving  rebates,  making  discrimination, 
or  charging  any  rates  other  than  those 
approved  by  the  Public  Service  Com¬ 


mission.  The  bill  for  putting  a  check 
on  the  holding  companies  would  “inject 
the  Public  Service  Commission  into  the 
business  of  managing  utilities,”  accord¬ 
ing  to  views  expressed  by  utility  repre¬ 
sentatives  before  a  meeting  of  the  House 
committee  last  week.  Thomas  W.  Mar¬ 
tin,  president  of  the  Alabama  Power 
Company;  W.  M.  Rogers,  attorney  for 
the  Birmingham  Electric  Company,  and 
S.  L.  Johnston  of  the  Alabama  Utilities 
Company,  Mobile,  presented  the  view¬ 
point  of  the  utility,  while  Hugh  White, 
president  of  the  Public  Service  Commis¬ 
sion,  explained  why  he  thought  the  pro¬ 
posed  law  necessary. 

President  White  defended  the  bill,  de¬ 
claring  it  would  give  the  commission 
the  power  it  needed  to  protect  the  stock¬ 
holders  of  Alabama.  He  gave  the  ex¬ 
ample  of  the  Birmingham  Gas  Company, 
which  on  the  order  of  its  holding  com¬ 
pany  had  made  notes  for  $1,250,000, 
from  which  “it  received  not  a  penny,” 
and  paid  $200,000  in  dividends  on  com¬ 
mon  stock  in  1931  when  it  earned  onlv 
$24,000. 

The  bill,  which  is  said  to  be  one  of 
the  first  attempts  of  a  state  to  regulate 
out-of-state  holding  companies,  has  not 
yet  ’come  to  a  vote  in  either  house  of 
the  Legislature. 


Costs  of  Living  Decline/  Electricity  Lowest 


COMPARISON  OF  THE  PRINCIPAL  COMPONENTS 
OF  THE  COST  OF  UVING 


COST  OF  DOMESTIC  ELECTRIC  SERVICE 
\  U.S.  Bureau  of  Labor  Stab'stics 
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On  the  basis  of  1913  costs  of  living  it 
may  be  shown  that  as  of  June,  1932, 
electrical  energy  costs  21  per  cent  less 
than  it  did  nineteen  years  ago.  Food 
is  about  where  it  was  then;  rents  and 
clothing  are  27.8  per  cent  higher,  and 
the  composite  figure  for  all  living  costs 


is  35.7  per  cent  higher  than  in  1913. 

Equally  interesting  in  this  chart  is 
the  implied  question,  can  inflation  put 
us  back  in  the  war-time  era  of  high 
prices,  or  must  readjustments,  which 
the  rest  of  the  world  is  undergoing, 
carry  us  back  to  pre-war  levels  too  ? 


commission  Utility  and  City  Compete/ 

upon  utili-  '  c  r  ^  ' 

(loyees  for  Court  Sustains  Company 

rimination, 

than  those  Petition  of  the  city  of  Sikeston  to  oust 
vice  Com-  ^tie  Missouri  Utilities  Company,  which 
has  continued  to  operate  there  since  the 
expiration  of  its  20-year  franchise  in 
1922,  has  been  denied  by  the  Missouri 
Supreme  Court. 

Sikeston  in  1931  voted  a  bond  issue 

■ -  of  $150,000  for  a  municipal  plant  and 

in  July,  1931,  after  completing  the 
S  municipal  project,  ordered  the  company 

to  discontinue  the  service  of  electricity 
within  the  city.  It  was  contended  be¬ 
fore  the  Supreme  Court  that  competition 
with  this  plant  by  the  company  might 
make  it  necessary  to  levy  a  direct  ta.x 
upon  all  taxable  property  to  pay  off  the 
2  bond  issue. 

45  uj‘  Quo  warranto  proceedings  filed  in  the 

^  name  of  the  Attorney-General  sought  to 

■vl ■  establish  that  no  public  necessity  existed 

continuation  of  the  company’s  sen- 
s,  ice.  Supreme  Court  Chief  Justice  Frank 

_  E.  Atwood  held  this  “is  a  matter  pecu¬ 

liarly  within  the  jurisdiction  of  the 
-»^?.-2i.O  Public  Service  Commission.” 

.J  The  company  maintained  that  since 

"32  November,  1925,  it  operated  in  Sikeston 

by  virtue  of  authority  of  a  certificate  oi 

in  in  1913.  convenience  and  necessity  issued  by  the 

is  chart  is  State  Commission.  It  was  furthw 
iflation  put  claimed  that  operations  were  conducted 
;ra  of  high  from  1922  to  July,  1931,  “without 
:nts,  which  objection  whatever  by  the  city,  and  that 
undergoing,  the  city  levied  and  collected  taxes  dur- 
els  too  ?  ing  this  period.” 
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I  Boston  Edison  Costs 
Asked  in  Rate  Query 

[  In  place  of  extended  testimony  as  to 

I  company  operations,  the  petitioners  in 
the  pending  rate  reduction  case  of  the 
Boston  Edison  Company  have  requested 
£  the  utility  to  submit  categorical  replies 
p  to  more  than  100  questions  bearing  upon 
I  its  conduct  of  business  for  discussion  at 
I  hearings  before  the  Massachusetts  De- 

i  partment  of  Public  Utilities. 

I  Last  week  the  board  gave  another  hear¬ 


ing  on  this  matter  at  Boston  and  many 
important  figures  relative  to  the  com¬ 
pany’s  service  were  presented  by  F.  M. 
Ives,  of  its  counsel.  Following  the  ad¬ 
mission  of  this  material  the  hearing  was 
adjourned  until  September  28  to  allow 
consideration  of  additional  queries  from 
the  petitioning  customers.  These  covered 
many  items,  including  certain  operating 
figures,  ownership  of  stock,  policies  re¬ 
garding  the  alternating-current  network 
extension,  contracts  with  employees  for 
service  and  plans  in  contemplation  for 
the  use  of  the  proposed  Mystic  station. 

T 


Rehabilitation  Plan  Book  Issued 
by  President’s  Committee 


AS  A  further  step  in  its  program  of 
activities  to  encourage  and  foster 
business  recovery  and  re-employment  the 
Committee  on  Industrial  Rehabilitation, 
of  which  A.  W.  Robertson  of  Westing- 
house  is  chairman,  has  issued  “A  Plan 
to  Stimulate  Business  Recovery  Through 
Industrial  Re-equipment.” 

The  committee,  whose  objectives  have 
been  previously  indicated  (Electrical 
World,  September  3,  page  289,  and 
September  17,  page  359),  is  fully  or¬ 
ganized  for  action  and  will  carry  into 
each  community  and  industry  its  pro¬ 
gram  for  suggested  action,  publicity  and 
follow-up.  The  basic  idea  is  that  of  so 
stimulating  activity  in  capital  goods  in¬ 
dustries  that  employment  conditions  will 
improve.  Presentation  of  self-interest 
appeals  for  modernization  is  one  of  the 
major  elements  by  which  it  is  expected 
to  attain  these  results. 

In  general,  the  committee  will  func¬ 
tion  along  sectional  and  industry-by¬ 
industry  channels.  It  is  divided  into 
geographical  zones,  corresponding  to  the 
Federal  Reserve  districts.  Each  dis¬ 
trict  will  have  a  chairman  with  sub¬ 
chairmen  in  the  local  industrial  areas 
for  personal  contact  work,  industry 
meetings  and  local  publicity.  The 
industry-by-industry  contacts  will  be 
largely  a  task  for  national  industrial 
associations  and  the  magazines  concen¬ 
trating  on  these  specialized  fields.  The 
national  committee  will  hold  meetings 
in  each  Federal  Reserve  district  to  out¬ 
line  the  plans  and  method  of  procedure. 

One  unique  feature  claimed  for  the 
plan  is  that  all  uplift  and  altruism  will 
be  divorced  from  its  appeals.  Evidence 
of  the  advisability  of  modernizing  will 
be  presented  and  confined  to  hard-boiled 
but  enlightened  self-interest  appeal. 

The  Plan  Book  is  divided  into  three 
parts:  I — The  problem;  II — the  pro¬ 
gram;  III — background  material. 

Under  I  are  given  evidence  showing 
acute  distress  in  “capital  goods”  industries ; 
opportunity  for  immediate  relief  through 
modernization ;  depressing  effects  of  obso¬ 
lescence;  prosperity  now  waiting  on  em¬ 


ployment;  purchase  of  modern  equipment 
will  make  work;  why  obsolescence  is  per¬ 
mitted;  why  industry  can  afford  to  mod¬ 
ernize  now ;  kind  of  equipment  needing 
modernization;  how  to  finance.  Part  III 
includes  basic  industrial  and  economic  data 
such  as  how  machinery  industry  would 
spend  income;  what  new  wage  earners 
would  do  with  money  received;  how  raw 
materials  industries  would  benefit;  effect 
of  industrial  buying  and  mechanization  on 
employment  and  wages. 

T 

Father  of  Federal  Tax 
Defeated  in  Georgia 

Following  a  campaign  in  which  mutual 
recriminations  and  alleged  bias  to¬ 
ward  power  industry  elements  featured 
strongly  (Electrical  World,  Septem¬ 
ber  3,  page  291)  Gov.  Richard  B. 
Russell,  Jr.,  has  defeated  Representative 
Charles  R.  Crisp  in  the  fight  for  the 
Democratic  nomination  for  the  U.  S. 
Senate  in  Georgia. 

Representative  Crisp  sponsored  the 
bill  which  made  the  federal  tax  of 
3  per  cent  on  the  use  of  electrical 
energy  by  domestic  and  commercial 
customers  a  law. 

T 

General  Utility  Inquiry 
Likely  in  New  Jersey 

Governor  Moore  has  indicated  that  he 
probably  will  grant  a  request  by  the 
state  Federation  of  Labor  for  an  in¬ 
vestigation  of  gas,  electric  and  telephone 
rates  in  New  Jersey.  The  petition  was 
embodied  in  a  resolution  adopted  at  the 
annual  convention  of  the  organization 
and  pointed  out  that  while  the  utilities 
have  reduced  the  wages  of  their  em¬ 
ployees  there  has  been  no  corresponding 
cut  in  rates. 

Commenting  on  the  resolution,  the 
Governor  said  that  he  has  not  yet  re¬ 
ceived  the  request,  but  that  he  was  dis¬ 
posed  to  grant  it.  He  added,  however, 
that  the  cost  probably  would  be  con- 


Indexes  Continue  to  Rise; 
Markets  Irregular 

^ONTINUED  thoush  small  ad- 
^  vances  are  beins  made  in  such 
fundamental  indexes  of  business  activity 
as  car  loadings,  energy  production  and 
bank  credit  gains  as  well  as  in  automo¬ 
bile  and  bituminous  coal  production. 
Industry  quite  evidently  has  begun  to 
turn  some  idle  wheels  and  goods  are 
moving  to  consumer  markets.  Depart¬ 
ment  store  sales  and  mail  order  sales  for 
July,  the  latest  figures  available,  are 
below  June,  as  was  to  be  expected,  but 
isolated  reports  on  current  sales  indicate 
increased  buying  interest. 

Just  how  strong  or  how  long  sus¬ 
tained  the  present  advance  may  be  is 
anybody’s  guess.  The  failure  of  security 
and  commodity  markets  to  as  much  as 
hold  their  own  indicates  some  relaxa¬ 
tion  of  speculative  turmoil  and  a  will¬ 
ingness  to  await  developments. 

Influences  of  the  week  were  the  in¬ 
dorsement  of  the  cash  payment  of  the 
bonus  by  the  American  Legion  con¬ 
vention,  further  program  announce¬ 
ments  of  the  President's  recovery  com¬ 
mittees  and  the  opinions  expressed  by 
Governor  Roosevelt  on  railroad  policies. 


siderable.  If  ordered,  the  investigation 
will  be  under  the  direction  of  the  Board 
of  Public  Utility  Commissioners. 

T 

California  Utility  Must 
Continue  Service 

Application  of  the  Maclay  Rancho 
Water  Company  for  permission  to  cease 
operation  on  the  grounds  that  the  com¬ 
pany  is  functioning  at  a  loss  and  is 
unable  to  meet  further  demands  has  been 
denied  by  the  California  State  Railroad 
Commission.  In  its  ruling  the  commis¬ 
sion  states  that  at  no  time  did  the  com¬ 
pany  appeal  for  such  a  readjustment  of 
rates  as  would  provide  for  the  continua¬ 
tion  of  service  upon  a  reasonable  basis 
and  without  its  suffering  an  out-of- 
pocket  loss.  It  is  further  recognized 
that  the  present  consumers  are  in  no 
position  to  obtain  an  alternative  source 
of  supply  except  at  a  prohibitive  cost 
and  that  it  was  through  no  fault  of 
theirs  that  the  lax  and  inefficient  man¬ 
agement  of  the  water  works  resulted  in 
severely  handicapping  the  maintenance 
of  economic  service. 

The  commission  maintained  that  there 
is  nothing  in  the  record  of  the  case 
which  would  indicate  that  it  is  not  en¬ 
tirely  feasible  as  well  as  proper  for  the 
utility  so  to  rearrange  its  water  produc¬ 
tion  and  distribution  facilities  and  so 
to  reorganize  its  operating  methods  as 
to  be  able  to  deliver  water  at  a  fair 
cost  and  at  a  price  which  the  consumers 
can  afford  to  pay.  The  ruling  of  the 
commission  admitted  not  only  the  right 
but  the  duty  of  the  applicant  to  apply 
to  the  commission  for  such  readjust¬ 
ment  as  may  be  just  and  proper. 
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Comins  Meetinss 

>iNtioa»l  Klrctrlc»l  Mannfiictarers  Anso- 
riation  —  Westchester  Country  Club, 
Rye.  N.  Y.,  Sept.  26-29.  A.  W.  Ber- 
resford,  570  Lexington  Ave.,  New 
York. 

lllaminatiag  Kncineeriiig  Society— New 
Ocean  House,  Swampscott,  Mass., 
Sept.  26-30.  E.  H.  Hobble,  29  W. 
39th  St.,  New  York. 

National  Electrical  Wholesalers  Asso¬ 
ciation — Hotel  Statler,  BufTalo,  N.  Y., 
Sept.  26-30.  E.  Donald  Tolies,  165 
Broadway,  New  York. 

American  Welding  Society  —  Buffalo, 
N.  Y.,  Oct.  3-7.  M.  M.  Kelly,  29 
W'est  39th  St.,  New  York. 

National  Electric  Light  Association — 
Engineering  Committees  meeting, 
Edgewater  Beach  Hotel,  Chicago,  111. 
Oct.  3-7.  A.  J.  Marshall,  420  Lex¬ 
ington  Ave.,  New  York. 

National  Safety  Council — Wa.shiiigton, 

D.  C.,  Oct.  3-7.  W.  H.  Cameron,  20 
N.  Wacker  Drive,  Chicago. 

Oreat  Lakes  Division,  N.E.L.A. — Execu¬ 
tive  conference,  French  Lick  Springs, 
Ind.,  Oct.  6-7.  T.  C.  Polk,  20  N. 
Wacker  Drive,  Chicago. 

Association  of  ElectragUts  International 
— Kansas  City,  Mo.,  Oct.  10-12.  L.  W. 
Davis,  420  Lexington  Ave.  New  Y'ork. 

.Vmerican  Institute  of  Electrical  Engi¬ 
neers — Middle  Eastern  District  Meet¬ 
ing,  Baltimore,  Md.,  Oct.  10-13.  H.  H. 
Henline,  33  West  39th  St.,  New 
Y’ork. 

Pacific  Coast  Division,  N.E.L.A. — Engi¬ 
neering  section,  San  Francisco,  Oct. 
19-20.  K.  I.  Dazey,  447  Sutter  St., 
San  F'rancisco. 

National  Association  of  Railroad  and 
Utilities  Commissioners — Hot  Springs, 
Ark.,  Nov.  15-18.  James  B.  YValker, 
270  Madison  Ave.,  New  Y’ork. 

T 

Salesmen  Menace  Cities^ 
Rocky  Mountain  Men  Hear 

“Irresponsible  traveling  salesmen”  who 
promote  municipal  ownership  of  elec¬ 
tric  utilities — and  then  leave  communi¬ 
ties  to  struggle  with  badly  engineered 
plants  and  high  rates — achieved  their 
share  of  condemnation  at  the  Rocky 
Mountain  Division,  National  Electric 
Light  Association,  convention  at  Estes 
Park,  Colo.,  last  week. 

Several  speakers  referred  to  the  op¬ 
portunists  who  have  taken  advantage 
of  national  disaffection,  .saddling  many 
small  towns  with  publicly  owned  cen¬ 
tral  stations  and  staggering  bond  issues. 
Demand  for  such  plants,  asserted  Presi¬ 
dent  W.  W.  Nielsen  in  his  opening 
speech,  does  not  come  from  users  of 
electricity,  but  is  created  by  “traveling 
salesmen”  whose  only  interest  in  the 
projects  is  promotion  fees  and  commis¬ 
sion  checks.  Competent  engineering 
talent  and  seasoned  financial  counsel  are 
rarely  employed  on  municipal  ownership 
enterprises,  he  declared.  Subsequent 
talks  amplified  the  point  and  urged  that 
every  effort  be  extended  to  maintain 
and  build  cordial  customer  relationships 
as  a  defense  against  encroachment  of 
fly-by-night  competition. 

John  E.  Loiseau,  retiring  president, 
pointed  out  that  the  domestic  load  is  the 
“hub  around  which  the  electrical  indus¬ 
try  revolves.”  He  cited  figures  showing 
that  increased  household  usage  had  been 
a  “life  saver”  for  the  industry,  especially 


in  the  Rocky  Mountain  region,  where 
domestic  consumption  has,  according  to 
him,  grown  faster  than  in  any  other 
part  of  the  country. 

The  day  will  come  when  utilities  and 
dealers  will  handle  jointly  the  sales  of 
electrical  merchandise,  John  Valentine, 
Boulder,  Colo.,  hardw’are  merchant  and 
official  in  the  Rocky  Mountain  Hard¬ 
ware  Dealers’  Association,  predicted. 
He  foresaw  no  serious  obstacle  to  such 
procedure  and  would  welcome  it  as  a 
distinct  advantage  over  present  com¬ 
petitive  methods. 

Convention  delegates  pledged  them¬ 
selves  to  a  “united  front”  on  N.E.L.A. 


policies,  greater  and  more  personal  par¬ 
ticipation  in  association  activities,  and 
agreed  to  foster  increased  interest  among 
their  employees  in  association  affairs. 
Such  action  was  deemed  necessarx  to 
speed  recovery  of  the  electrical  imlus- 
try  to  its  normal  position. 

Officers  elected  for  the  coming  year 
were:  President,  Fred  Norcross,  man¬ 
ager  of  the  Home  Gas  &  Electric  Cbm- 
pany;  vice-presidents,  J.  J.  Withrow, 
Sheridan  County  Electric  Company,  and 
K,  Kissick,  Deming  Ice  &  Electric 
Company.  G.  B.  Buck,  Public  Service 
Company  of  Colorado,  was  re-elected  a 
vice-president. 


T 

Associated  Manasement  Costs  High, 
Trade  Commission  Hears 


Resuming  its  general  investigation 
of  electric  utility  holding  companies, 
the  Federal  Trade  Commission  on 
September  13  continued  the  suspended 
inquiry  into  the  affairs  of  the  Asso¬ 
ciated  Gas  &  Electric  system,  hearings 
on  which  began  last  June.  Charles 
Nodder,  commission  examiner,  explained 
how  the  deduction  of  “write-ups”  and 
intercompany  profits  would  affect  the 
balance  sheet  of  the  Associated  Gas  & 
Electric  Company.  Mr.  Nodder  testified 
that  "by  eliminating  the  capital  surplus 
from  the  balance  sheet  and  substituting 
the  ‘revised’  earned  surplus  for  the 
earned  surplus,  as  indicated  by  the  bal¬ 
ance  sheet,  it  would  be  shown  that  the 
liabilities  of  the  company  were  $17,- 
351,160  in  excess  of  the  assets  of  the 
company.” 

•  At  the  conclusion  of  the  hearing, 
R.  E.  Healy,  chief  counsel  for  the  com¬ 
mission,  explained  that  the  answers 
given  by  Mr.  Nodder  involved  no  inti¬ 
mation  that  the  company  was  insolvent. 

Records  altered 

Mr.  Nodder  also  testified  that  ex¬ 
amination  of  the  minute  books  of  Asso¬ 
ciated  Properties,  Inc.,  until  last  March 
controlled  by  Associated  Gas  &  Electric 
Company,  indicated  that  in  a  large  num¬ 
ber  of  cases  the  record  of  official  cor¬ 
porate  actions  had  been  changed  or 
rewritten. 

“This  matter  is  brought  out.”  the  ex¬ 
aminer  set  forth,  “to  call  attention  to  the 
fact  that  while  usually  minute  books  are 
considered  to  be  true  records  of  official 
corporate  actions,  changes  therein  were 
made  at  a  later  date  to  agree  with  the 
actual  corporate  action  as  evidenced  by 
the  books  of  account.” 

Continuing  his  testimony  later  in  the 
week,  he  said  that  the  Associated  Elec¬ 
tric  Company,  by  issuance  of  bonds,  ob¬ 
tained  money  at  5^  per  cent,  which  was 


advanced  to  other  companies  of  the  As¬ 
sociated  system  for  8  per  cent.  The 
plan  was  to  eliminate  direct  major 
financing  by  operating  companies  and 
to  advance  funds  to  them  through  hold¬ 
ing  companies.  In  support  of  his  testi¬ 
mony  Air.  Nodder  cited  the  Pennsyl¬ 
vania  Electric  Company  as  an  example 
and  reviewed  other  security  issues. 

Alleged  profits  made  by  the  Asso¬ 
ciated  Gas  &  Electric  Company  through 
sale  of  supervision  and  serving  con¬ 
tracts  to  companies  within  the  system 
were  revealed  at  the  hearing.  Accord¬ 
ing  to  Mr.  Nodder  the  Associated  Gas 
&  Electric  Company  turned  over  to  the 
Utilities  Management  Corporation  the 
right  to  act  as  managerial  supervisor 
of  operating  companies  for  $5,200,000. 
This  corporation  from  1927  to  the  end 
of  1929  inclusive  collected  fees  from 
operating  companies  amounting  to  $2.- 
647,000.  It  later  sold  its  managerial 
rights  to  the  J.  G.  White  Management 
Corporation,  also  in  the  system,  for 
$8,000,000,  making  a  profit  of  $2,800,000. 

Taking  up  the  operations  of  the  J.  G. 
White  Management  Corporation.  Mr. 
Nodder  submitted  to  the  commission  a 
tabulation  which  he  said  showed  that 
the  compensation  received  by  the  J.  G. 
White  company  for  managerial  services 
has  been  very  lucrative.  “As  to  the 
value  of  this  company’s  service  to 
the  operating  companies.”  the  examiner 
testified,  “many  comparisons  could  be 
made.  To  some  of  the  individual  small 
companies  the  payments  made  for  the 
services  rendered  may  not  have  been 
excessive.  Individually,  it  would  have 
been  impractical  for  some  of  the  small 
companies  to  pay  the  salaries  of  the 
men  associated  with  the  J.  G.  White 
company.  On  the  other  hand,  and  pai"' 
ticularly  as  to  operating  groups,  the 
larger  companies  w’ould  seem  to  be 
bearing  an  excessive  expense.” 
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Customer  Dividends 
Extended  in  Connecticut 

In  addition  to  the  40  per  cent  cus¬ 
tomer  dividend  of  the  Hartford  (Conn.) 
Electric  Light  Company  (Electrical 
World,  September  3,  page  293)  Presi¬ 
dent  Samuel  Ferguson  has  announced  a 
40  per  cent  customer  dividend  for  the 
patrons  of  the  Manchester  Electric 
Company,  the  Connecticut  Power  Com¬ 
pany  and  the  Union  Electric  Light 
&  Power  Company,  effective  on  their 
Octol)er  bills.  Commenting  on  the  Man¬ 
chester  dividend  Mr.  Ferguson  said: 

“This  year  both  the  gross  and  net 
earnings  of  the  company  are  materially 
reduced,  but  because  of  the  relatively 
small  amount  of  the  regular  dividends 
paid  there  is  a  balance  remaining  for 
surplus.  In  normal  times  it  would  be 
good  practice  to  invest  this  balance  in 
improvements  to  the  property,  and  thus 
to  benefit  our  customers  by  making  pos¬ 
sible  improved  service  and  eventually 
lower  prices,  but  under  present  condi¬ 
tions  of  reduced  incomes  experienced 
by  so  many  of  our  patrons  it  is  believed 
that  the  declaration  of  a  liberal  cus¬ 
tomer  dividend  will  l)e  more  immediately 
to  their  advantage.” 

T 

North  American  L.  &  P. 
Dividend  Suspended 

North  .American  Light  &  Power  Com¬ 
pany  has  suspended  dividend  payments 
on  its  preferred  stock.  There  are  203,- 
000  shares  outstanding.  The  cumula¬ 
tive  dividend  is  $6  a  year. 

“In  view  of  the  necessity  of  providing 
for  bank  loans,  which  now  aggregate 
$1,500,000,”  the  official  statement  says, 
“and  additional  important  financial  re¬ 
quirements  of  the  company  and  sub¬ 
sidiaries,  and  in  order  to  obviate  senior 
financing  at  the  low  price  levels  now 
prevailing,  the  board  of  directors  has 
deemed  it  advisable  to  defer  payments 
of  dividends  on  the  preferred  stock.  It 
is  believed  that  the  policy  of  conserving 
your  company’s  cash  resources  at  this 
time  is  in  the  best  interests  of  the  hold¬ 
ers  of  the  preferred  stock.” 


Utility  Stocks  Lose  Ground 


Prices  of  light  and  power  stocks  showed  a  receding  tendency  during  the 
past  week,  losses  being  sufficient  to  carry  the  “Electrical  World”  index 
down  to  the  30.0  mark,  as  compared  with  32.2  for  the  preceding  week. 
This  is  the  lowest  point  recorded  since  mid-August. 


North  American  Light  &  Power  is 
jointly  controlled  by  the  Middle  West 
Utilities  Company  and  the  North 
.American  Company. 

The  company  reported  on  earnings  for 
the  twelve  months  ended  June  30.  Gross 
for  the  period  was  $43,91 1,%5,  against 
$47,135,532  in  the  previous  year.  Con¬ 
solidated  net  income  was  $2,512,446,  as 
compared  with  $5,217,269  in  the  pre¬ 
vious  twelve  months. 


Utility  Tax  Upheld 
by  Seattle  Court 

Seattle’s  new  occupational  ta.x  on  all 
public  service  corporations  gained  a 
step  in  the  legal  fight  when  Superior 
Judge  J.  T.  Ronald  sustained  the  city’s 
demurrers  to  suits  filed  by  the  Puget 
Sound  Power  &  Light  Company,  the 
Pacific  Telephone  &  Telegraph  Com¬ 
pany  and  the  Seattle  Gas  Company  in 
which  they  attacked  the  legality  of  the 


Delinquent  Electrical  Accounts 

(National  Elertrical  Credit  AMOciation) 
Number  of  Accounts  Eeported 


Division 

New  York . 

and  Southern  .4tlantir.. 

New  England . 

Central. . .  . 


Midd^  Southern  Atlantic. . 
New  England... 

Central.  . 


.August 

Per  Cent 

Eight  Months 

Per  Cent 

1931 

1932 

Inc.  or  Dec. 

1931 

1932 

Inc.  or  Dec. 

MS 

269 

-1-85.5 

1985 

1957 

—  1.4 

106 

105 

—  0.9 

982 

902 

—  8.2 

78 

139 

4-78.2 

741 

845 

4-14.0 

451 

389 

—  13.7 

4617 

3752 

—  18.7 

780 

902 

4-15.6 

8325 

7456 

—  10.4 

Total  Amounts  Eeported 

$16,147 

$18,663 

4-15.6 

$258,927 

$171,297 

—33.8 

15.231 

9,862 

—35.6 

126,916 

82,417 

—35.0 

4,655 

8,526 

4-83. 1 

64,192 

66,368 

4-  3.3 

34,628 

23,045 

—33.4 

418,058 

273,302 

—34.6 

$70,661 

$60,096 

—  15.0 

$868,093 

$593,384 

—31.6 

tax.  The  court  pointer!  out  that  the 
act  of  1929  required  each  person  or  cor¬ 
poration  engaged  in  business  as  a  public 
utility  to  pay  to  the  department  of  pub¬ 
lic  works  a  fee  of  one- tenth  of  1  per 
cent  of  its  gross  operating  revenue,  and 
that  it  was  a  regulatory  measure  and 
not  a  revenue-raising  measure  as  the 
corporations  claimed.  Judge  Ronald 
said  he  did  not  agree  with  the  corpora¬ 
tions’  contention  that  the  ordinance  is 
unintelligible  because  of  vagueness  in  its 
description  of  gross  incomes.  He 
pointed  out  that  the  ordinance  provides 
that  the  city  obligates  the  municipal 
plant  to  pay  from  the  light  fund  into 
the  city  general  fund  3  per  cent  of  its 
gross  revenues.” 


No  California  Edison 
Changes  for  a  While 

.An  announcement  made  recently  by 
the  Southern  California  Edison  Com¬ 
pany,  Ltd.,  following  the  death  of  R.  H. 
Ballard,  states:  R.  H.  Ballard  has  left 
the  company  in  strong  financial  position, 
with  no  bank  loans  outstanding,  with  its 
physical  property  in  splendid  operating 
condition  and  its  force,  both  executive 
and  operating,  so  organized  that  its  work 
can  be  carried  on  unfalteringly. 

“Any  adjustment  in  the  management 
which  may  become  necessary  by  reason 
of  the  death  of  Mr.  Ballard  will  be  de¬ 
ferred  for  the  present  and  the  business 
will  go  forward  under  the  direction  of 
the  senior  vice-president,  George  C. 
Ward,  with  the  advice  and  counsel  of 
the  enlarged  executive  committee.” 
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Textile  Mill  Activities 
Reflected  in  Energy  Use 

Resumption  of  industrial  activity  in  the 
textile  centers  of  the  Blackstone  Valley 
(Rhode  Island)  has  converted  the  ag¬ 
gregate  power  output  of  the  constituent 
companies  of  EUistern  Utilities  As¬ 
sociates  from  a  substantial  decrease  as 
compared  with  a  year  ago  to  a  slight 
increase. 

Electric  energy  output  of  these  com¬ 
panies  for  the  week  ended  September 
4  was  greater  than  the  corresponding 
week  of  1931  by  0.66  per  cent.  This 
compares  with  a  decrease  of  10  per  cent 
for  the  same  period  for  the  entire 
country  as  of  September  3.  It  is  the  first 
week  since  early  in  February,  1932,  that 
the  output  of  Eastern  Utilities  As¬ 
sociates  has  been  in  excess  of  the  cor¬ 
responding  period  in  1931.  No  longer 
ago  than  the  week  ended  July  17  the 
output  was  21  per  cent  below  1931. 


CENTRAL  STATION  energy  output  Pacific  Coast  the  disparity  against  1931 
during  the  week  ended  September  is  rapidly  shrinking.  The  increased 
17  not  only  exceeded  that  of  the  preced-  spread  in  the  Atlantic  and  Central  areas 
ing  week  by  3  per  cent,  as  was  to  be  is  probably  due  to  an  exceptional  rise 
anticipated  in  view  of  the  holiday,  but  a  year  ago. 
rose  above  that  of  any  other  week  since 
the  middle  of  April.  With  minor  fluc¬ 
tuations  a  distinct  upward  trend,  lately 
accelerated,  has  prevailed  since  the 
middle  of  July. 

Although  compared  with  1931  the 
deficiency,  11.2  per  cent,  is  greater  than 
in  several  preceding  weeks,  this  by  no 
means  signifies  a  recession.  It  is  due 
rather  to  a  temporary  rise  a  year  ago, 
which  was  not  maintained. 

In  New  England  operations  are  only 
4.1  per  cent  under  last  year’s.  On  the 


More  Power  Plants 
for  Soviet  Russia 

In  addition  to  the  projected  2,000,000- 
kw.  hydro-electric  station  planned  by  the 
Soviets  for  the  lower  Volga  at  Kamy¬ 
shin  (Electrical  World,  August  Z7, 
page  257)  three  other  major  undertak¬ 
ings  have  been  decided  upon. 

One  is  to  be  built  in  the  Ivanovo- 
Voznesensk  area,  the  second  in  the 
Nizhni-Novgorod  district  and  the  third 
on  the  Kama  River,  a  tributary  of  the 
Volga,  near  Perm.  The  combined 
power  of  the  three  stations  will  be  be¬ 
tween  800,000  and  1,000,000  kw.  The 
construction  is  to  be  carried  out  by  an 
organization  called  the  Sredvolgostroy, 
which  has  taken  over  the  personnel  and 
entire  organization  of  the  Dnieprostroy. 
The  construction  of  the  new  plants  is 
to  be  completed  by  1935.  The  project 
is  regarded  as  of  considerable  im¬ 
portance. 


Weekly  Output,  Millions  of  KwAlr. 

Week  Ended  1932  1  931  1930  1929 

September  17...  1,476  1,663  1,722  1,792 

September  10...  1,444  1,582  1,727  1,806 

September  3. .. .  1,465  1,636  1,630  1,675 

August  27 .  1,436  1,638  1,688  1,762 

August  20 .  1,432  1,643  1,691  1.750 


Per  CMt  Change  from  1931 

- - Week  Ended - • 

Region  Sept.  17  Sept.  10  Sept.  I 

Atlantic  Seaboard .  —  7.3  —  3.8  —  5.8 

New  England  alone -  —  4.1  —  3.9  — 7.5 

Central  industrial .  — 15.3  — 13.1  — 13.6 

Pacific  Coast .  —  5.6  —  7.5  — 10. 

United  States .  — 11.2  —  8.7  — 10.4 


The  1,600  steel  towers  required  have 
been  manufactured  in  the  railway  shops 
from  used  steel  rails  at  what  is  said  to 
be  about  one-sixth  of  the  cost  in  South 
Africa  of  imported  structures.  Sub¬ 
stantial  savings  in  railway  operating 
expenses  and  in  speed  of  service  are 
anticipated.  The  carrying  capacity  of 
the  section  will  be  increased  about  30 
per  cent. 


Railway  Electrification 
Proceeds  in  South  Africa 

Upon  the  completion  of  construction  Railroad  Tariff  on  Logs  Reduced  T 
work  now  under  way  on  a  28-mile  sec-  to  a  letter  sent  by  the  City  Council 

tion  of  line  between  Cato  Ridge  and  A  reduction  of  20  per  cent  in  the  rail-  water  and  power  committee  to  W.  C 

Pietermaritzburg  the  total  continuous  road  shipping  tariff  on  logs  in  Western  Mullendore,  executive  vice-president  of 

electrified  railway  in  Natal,  South  Washington  went  into  effect  September  the  company.  The  committee,  before 
Africa,  will  be  200  miles.  The  present  10,  ending  the  fifteen-year  long  contro-  taking  up  the  company’s  offer,  wishes  to 
.scheme  will  cost  about  $875,000,  of  versy  over  rates.  The  carriers  accept-  have  copies  of  the  company’s  agreements 
which  $375,000  is  lieing  borne  by  the  ing  the  cut  were  the  Northern  Pacific,  with  co-lessees  of  the  power,  a  copy  ot 
South  African  Railways  and  the  rest  Great  Northern  &  Chicago,  Milwaukee  the  resolution  or  authority  of  the  com- 

by  the  Electricity  Supply  Commission.  &  St.  Paul  Railways.  The  reduced  pany’s  board  of  directors  making  t  ® 

The  railway  department  is  erecting  the  rates  will  be  in  effect  for  three  years,  offer,  and  a  formal  resolution  of  the 

transmission  lines  and  all  overhead  It  is  declared  that  40  per  cent  of  the  board  promising  to  support  plans  ot 

track  equipment,  while  the  commission  lumber  industry,  which  has  been  non-  financing  the  city’s  lines  and  appur- 
is  responsible  for  substations,  trans-  operating,  will  immediately  resume  op-  tenances  to  the  dam.  The  offer  by  the 

formers  and  auxiliary  apparatus  erations.  company  was  limited  to  30  days. 
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R.F.C.  Rejects  Seattle 
Request  For  Loan 

Though  Superintendent  J.  D,  Ross  of 
Seattle's  City  Light  Department  made 
a  trip  to  Washington  to  explain  the 
situation  (Electrical  World,  August 
20,  page  231)  the  Reconstruction 
Finance  Corporation  has  rejected  the 
city’s  requested  $7,500,000  loan  for  city 
light  improvements  and  extensions. 

Mayor  Dore  announces  the  receipt  of 
a  letter  from  F.  E.  Lamphere,  engineer 
executive  for  the  advisory  board  of  the 
federal  loan  corporation,  announcing 
the  engineers  had  declined  to  consider 
the  requested  city  light  loan. 

Mayor  Dore  reported  Mr.  Lamphere 
as  stating  that  the  loan  petition  was 
rejected  because  the  engineers  found 
there  are  warrants  in  the  sum  of 
$1,800,000  outstanding  against  the  city 
light  construction  fund.  The  letter 
added  that  if  the  loan  was  approved  and 
the  federal  corporation  took  city  light 
f)onds,  the  city  would  have  to  take  the 
first  $1,800,000  of  the  loan  and  retire 
the  warrants. 

Chairman  Ralph  D.  Nichols  of  the 
City  Council  finance  committee  an¬ 
nounced  he  will  have  a  resolution 
drafted  immediately  calling  for  a 
$1,800,000  bond  issue  election  at  the 
November  polling,  to  retire  the  war¬ 
rants.  He  said  approval  by  the  voters 
would  improve  the  city’s  chance  of 
getting  a  loan  from  the  R.F.C. 


Installment  Sales  Needed 
to  Develop  Canada  Trade 

More  intensive  retail  effort  and  wider 
application  of  installment  selling  are 
necessary  to  tap  the  vast  market  in 
Canada  for  electrical  appliances,  accord¬ 
ing  to  H.  S.  Brown,  refrigeration  divi¬ 
sion.  Canadian  General  Electric  Com¬ 
pany.  In  spite  of  the  widespread  growth 
of  domestic  electrical  devices  in  recent 
years,  Mr.  Brown  points  out  that  only 
7.3  per  cent  of  the  electrically  wired 
homes  in  Canada  have  electric  refrigera¬ 
tion,  17.6  per  cent  electric  ranges,  26.7 
per  cent  electric  washing  machines  and 
2.1  per  cent  electric  ironers. 

“There  are  only  two  reasons  why 
many  more  appliances  are  not  already 
in  daily  use,”  says  Mr.  Brown  :  “(1)  Re¬ 
tail  merchants  are  not  intensively 
demonstrating  the  economic  need  of 
these  devices  to  a  reasonable  number  of 
home  managers  and  converting  that 
vague  desire  to  certain  desire.  (2) 
Retail  merchants  are  not  enthusiasti¬ 
cally  and  thoroughly  presenting  the  only 
means  whereby  at  least  70  per  cent  of 
those  homes  that  have  not  already 
*^ught  can  possibly  buy,  viz.,  the  in¬ 
stallment  plan. 

When  we  look  back  over  our  chang¬ 


ing  habits  of  consumption,  it  is  obvious 
that  easy  payments  had  to  come.  A 
generation  ago  food,  shelter,  clothing 
and  fuel  took  nearly  all  the  family  in¬ 
come.  Food  was  unquestionably  the 
largest  item,  but  1929  statistics  show 
that  food  accounted  for  only  about  23 
per  cent  of  retail  purchases,  and  auto¬ 
mobiles,  radio,  refrigerators  and  house¬ 
hold  electrical  appliances  together  took 
more  than  food.  These  are  new  ar¬ 
rivals  among  family  expenditures.  They 
are  articles  of  slow  depreciation,  requir¬ 
ing  large  capital  outlays.” 


Employee  Sales  Plan 
of  Westinshouse  Continues 

A  new  general-employee-sales  plan 
which  capitalizes  upon  the  campaign 
conducted  by  its  workers  during  May 
and  June  is  announced  by  Westinghouse, 
The  employee  finds  and  interests  the 
prospective  buyer.  The  actual  sale  is 
made  by  a  regpilar  dealer. 

“Westinghouse,  as  well  as  other  large 
companies,  has  learned  the  value  of  hav¬ 
ing  every  employee  in  its  organization 
co-operate  in  promoting  sales  of  the 
company’s  products,”  said  H.  C.  Thomas, 
in  charge  of  this  activity  and  general 
manager  of  the  spring  campaign.  “Such 
an  arrangement  does  not  replace  or  in 
any  way  affect  the  regular  system  of 
distribution — that  of  sales  through  a 
dealer  organization — but  supplements  it 
by  enlisting  an  army  of  salesmen,  each 
of  whom  has  many  contacts  with  the 
buying  public. 

“Employees  carry  on  «this  sales  as¬ 
sistance  gladly  because  they  realize  that 
every  sale  does  its  bit  in  providing  em¬ 
ployment  for  those  who,  otherwise, 
might  be  unemployed,”  concludes  Mr. 
Thomas. 


Electric  Refrigeration 
Week,  October  1-8 

Week  of  October  1-8  has  been  selected 
by  the  Electric  Refrigeration  Bureau 
for  its  big  push.  The  theme  of  the 
week  is  to  put  a  first-class  co-operative 
electric  refrigeration  exhibit  in  every 
town  and  city.  National  and  local 
periodical  advertising  will  be  supple¬ 
mented  by  the  radio. 

So  far  this  year  the  bureau  has  had 
a  hard  struggle  to  keep  up  with  sales 
quotas.  As  of  July  31,  the  most  recent 
figures  available,  618,740  units,  or  83.6 
per  cent  of  the  quota  for  the  first  seven 
months  of  this  year,  had  been  sold. 

If  80,000  a  month  can  be  reported  for 
the  last  five  months  the  goal  of  a  million 
sales  in  1932  can  be  won.  May  saw 
132,000  and  June  152,000  added  to  the 
lists.  Five  states  have  surpassed  their 
quotas  for  the  first  seven  months. 


Major  New  Construction 
This  Week 

TURBO -GENERATOR  unit  with 

'  accessories,  boilers,  pumpins  ma¬ 
chinery,  auxiliary  equipment,  machine 
drives,  motors  and  controls,  regulators, 
conveyors,  etc.,  will  be  purchased  by 
Bogalusa  (La.)  Paper  Company,  Inc., 
for  expansion  and  improvement  pro¬ 
gram  costing  over  $125,000. 

Bids  being  asked  until  September  27 
by  City  Purchasing  Agent,  Los  An¬ 
geles,  Calif.,  for  one  steam  turbo¬ 
generator  unit  with  accessories.  (Speci¬ 
fication  2827);  at  same  time  for  two 
steam-generating  units.  (Specification 
2826). 

Motors  and  controls,  switchboard 
apparatus,  regulators,  lighting  apparatus, 
conveyor,  etc.,  will  be  installed  in  yard 
service  and  maintenance  building  of 
Cincinnati  (Ohio)  Union  Terminal. 
Cost  $270,000. 

Bids  asked  until  October  5  by  Bu¬ 
reau  of  Yards  and  Docks,  Navy  De¬ 
partment,  Washington,  D.  C..  for  three 
centrifugal  pumping  units  (Specifica¬ 
tion  6941 ),  and  for  motor-driven  centrif¬ 
ugal  pumping  units.  (Specification 
6924). 

Machine  drives,  motors  and  controls, 
transformers  and  accessories,  regulators, 
conveying  and  other  electrical  equip¬ 
ment  will  be  required  for  $100,000  ore 
flotation  and.  refining  mill  of  London 
Mine,  Alma,  Colo. 


Electrical  Exports 
to  Far  East  Increase 

Although  total  exports  of  electrical 
goods  from  the  United  States  in  the  first 
half  of  the  current  year  were  far  behind 
the  corresponding  period  of  1931,  sales 
of  this  class  of  equipment  to  seven  for¬ 
eign  markets  actually  registered  in¬ 
creases,  according  to  a  study  made  by 
the  Department  of  Commerce. 

These  increases  were  especially  grat¬ 
ifying,  it  is  pointed  out,  because  in  most 
cases  they  were  accountd  for  by  radio 
sets  and  electric  refrigerators,  indicating 
that  such  merchandising  items  are  help¬ 
ing  to  take  up  the  slack. 

The  markets  which  showed  increased 
takings  in  the  first  six  months  of  this 
year  with  the  amount  of  increase  over 
the  corresponding  period  of  1931  are: 
Spain.  $372,300;  China,  $50,600;  Hong 
Kong,  $63,000 ;  Morocco,  $27,300 ; 
Greece,  $19,800;  Kwantung,  $18,900; 
Netherland  East  Indies,  $6,000. 


New  York  Metal  Prices 


ept.  13, 1932  Sept.  20.  1932 
CenU  per  Cents  per 
Pound 


Copper,  electrolsrtic . 

Lena.  Am.  S.  &  R.  price . 

Antimony . 

Nickel  ingot . 

Zinc,  spot . 

Tin,  Straits . 

Aluminum.  99  per  cent . . 


Cents  per 
Pound 
6.25 
3.60 
S.62i 
35.00 
3.85 
24.125 
23.30 
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Two-Frequency  Generators 

An  interesting  problem  arises  through 
the  requirement  of  the  Bureau  of  Power 
and  Light  of  Los  Angeles  that  genera¬ 
tors  be  designed  for  both  50  and  60 
cycles  and  that  the  generators  have  a 
very  large  flywheel  effect  in  order  to 
improve  the  stability  of  the  city’s  trans¬ 
mission  line.  In  order  to  meet  these 
requirements  the  generator  designers 
have  been  forced  to  adopt  a  slower  speed 
for  the  units.  It  has  been  decided  tenta¬ 
tively  to  adopt  a  speed  of  150  revolu¬ 
tions  a  minute  for  the  50-cycle  speed 
and  180  revolutions  per  minute  for  the 
t)0-cycle  speed.  This  necessitates  fur¬ 
ther  discussion  with  the  turbine  manu¬ 
facturers  and  will  delay  by  three  or 
four  weeks  the  issuance  of  the  turbine 
specifications. 

T 

Columbus  Municipal  to  Sell  Power 

The  city  of  Columbus,  Ohio,  took  an¬ 
other  step  (Electrical  World,  August 
6,  page  168)  last  week  in  its  attempt  to 
sell  power  when  a  special  meeting  of 
City  Council  set  up  a  rate  for  primary 
high-voltage  energy  for  industrial  and 
large  commercial  consumers.  The  rate 
varies  from  3  cents  per  kilowatt-hour 
for  the  first  1,000  kw.-hr.  to  1  cent  per 
kilowatt-hour  for  all  over  100,000 
kw.-hr.  The  schedule  was  adopted  at 
the  request  of  Mayor  Henry  Worley, 
who  declared ;  “We  will  now  he  able  to 
compete  with  the  private  company  in  all 
types  of  current.  We  are  underselling 
the  private  concern  in  all  cases.”  The 
proposal  of  three  Councilmen  that  the 
municipal  light  division  be  converted 
into  an  independent  utility,  separate 
from  the  city’s  general  operating  fund, 
was  not  approved. 

T 

Tax  Withheld,  Service  Must  Go  On 

Mississippi  Power  &  Light  Company 
has  been  advised  by  the  Mayor  and 
Aldermen  of  Vicksburg,  Miss.,  that 
failure  to  serve  customers  in  that  city 
who  refused  to  pay  the  2  per  cent 
sales  state  tax  would  constitute  a  breach 
of  the  franchise  with  the  city.  The  city 
officials  took  this  action  after  consumers 
reported  the  company  had  threatened  to 
cut  them  off  for  failure  to  pay  the  ta.x. 
Consumers  acted  on  the  opinion  of  the 
city  attorney  that  public  utilities  under 
a  franchise  to  municipalities  could  not 
legally  charge  the  tax. 

T 

New  Ensland  Power  Merger 

As  a  step  toward  simplification  of  its 
corporate  structure,  New  England 
Power  Association  announces  prelimi¬ 
nary  plans  for  consolidation  of  two  of 
its  major  generating  and  transmission 
subsidiaries  in  northern  New  England. 


Subject  to  approval  of  the  Public  Serv¬ 
ice  Commi.ssions  of  New  Hampshire  and 
Vermont,  the  Connecticut  River  Power 
Company  will  sell  its  assets  to  Grafton 
Power  Company.  All  the  common 
stock  of  the  two  companies  involved  is 
owned  by  New  England  Power  Asso¬ 
ciation.  Connecticut  River  Power  Com¬ 
pany  has  outstanding  several  thousand 
shares  of  preferred  stock,  holders  of 
which  will  be  given  an  opportunity  to 
exchange  for  similar  preferred  shares 
of  the  enlarged  company. 

T 

We  are,  or  may  be,  now  hangins  on  the 
brink  of  a  brief  period  of  real  inflation. 

It  may  not  go  beyond  the  present 
“better  feeling"  and  “improvement  in 
sentiment,"  with  their  effects  upon  the 
speculative  markets.  Or  it  may  engulf 
us  in  a  brief  period  of  false  prosperity 
similar  to  that  which  developed  in  1 896. 

The  reaction  will  be  inevitable.  It  is  the 
part  of  wisdom,  now  that  prices  have 
come  down  to  the  old  peace-time  level, 
to  endeavor  to  adjust  our  business  to 
that  level,  rather  than  to  struggle  to 
raise  prices  to  the  inflated  levels  which 
the  war  brought. 

LEWIS  H.  HANEY, 
Professor  of  Economics, 
New  York  University 

Dr.  Haney  addressed  the  annual  con¬ 
vention  of  the  American  Trade  Asso¬ 
ciation  last  week  on  the  "false  pros¬ 
perity  forced  upon  us  by  the  present 
government  policy." 

T 

Security  Sales  Lead  to  Inquiry 

An  investigation  of  the  financial  and 
managerial  affairs  of  the  Pacific  North¬ 
west  Public  S^ervice  Company,  Portland 
General  Electric  Company  and  Portland 
Traction  Company,  including  stock  and 
bond  transactions  between  these  utilities 
and  the  Central  Public  Service  Corpora¬ 
tion  and  the  Central  Public  Service 
Company,  has  been  ordered  by  Oregon 
Public  Utilities  Commissioner  Charles 
M.  Thomas  (Electrical  World,  August 
27,  page  261 ). 

T 

Decision  Reserved  in  RocUand  Suit 

A  suit  to  have  the  Rockland  Light  & 
Power  Company,  Nyack,  N.  Y.,  placed 
in  the  hands  of  a  receiver  was  argued 
recently  in  White  Plains  before  Su¬ 
preme  Court  Justice  William  F.  Bleak- 
ley,  who  reserved  decision.  Philip 
Giera  of  Pelham,  a  stockholder,  charged 
that  the  officers  and  directors  of  Charles 
H.  Tenney  &  Company  of  Boston  were 
officers  and  directors  of  the  Rockland 
company,  that  the  value  of  the  Rock¬ 
land  company’s  property  had  been  ex¬ 
cessively  valued  for  stock  purposes,  that 
dividends  had  been  paid  from  capital 
instead  of  from  earnings  and  that  the 
consumers  were  paying  the  highest  rates 
in  New  York  State.  Power  company 
officials  deniefl  all  of  the  allegations  of 
Giera. 


No.  Dakota  Board  Discusses  Rates 

In  a  recent  statement  the  North  Dakota 
Board  of  Railroad  Commissioners  states 
its  viewpoint  in  regard  to  the  question 
“Why  do  not  electric  rates  come  down 
in  the  same  proportion  as  prices  of  other 
commodities?”  The  board  recognizes 
two  outstanding  reasons,  one  being  that 
electric  rates  did  not  go  up  with  the 
general  rise  in  prices  and  another  is  that 
for  the  past  several  years  there  has  been 
a  steady  decline  in  electric  rates.  This 
commission  firmly  believes  that  calling 
the  attention  of  the  utility  companies  to 
rates  that  are  out  of  line,  urging,  and  in 
some  instances  insisting,  that  reductions 
be  made,  gets  quicker  action  and  is 
more  advantageous  to  the  consumer  than 
the  more  spectacular  investigation. 

T 

P.  G.  &  E.  Sales  Quota  Filled 

Pacific  Gas  &  Electric  Company  reports 
that  50.5  per  cent  of  its  1932  sales  quota 
was  filled  in  the  first  six  months  of  the 
year.  New  business  amounting  to  9 
per  cent  of  the  actual  gross  was  olUained 
from  the  company’s  consumers.  In  1931 
sales  campaign  results  were  estimated 
equal  to  10.5  per  cent  of  gross  for  that 
year.  On  the  basis  of  the  1932  budget 
for  sales  work,  fulfillment  of  the  year’s 
quota  will  mean  a  direct  selling  cost  of 
only  15  per  cent  on  this  new  business. 
In  1931,  with  an  advertising  budget  of 
approximately  $294,000,  estimated  new 
business  amounted  to  about  $31  for  each 
$1  spent  on  advertising.  Advertising 
budget  this  year  exceeds  $310,000. 

T 

Electric  Management  Bankruptcy 

Electric  Management  &  Engineering 
Corporation,  a  subsidiary  of  National 
Electric  Power  Corporation,  has  filed  a 
schedule  in  bankruptcy,  listing  liabilities 
at  $13,097,773  and  assets  at  $13,783,401, 
of  which  the  main  item  is  notes  receiv¬ 
able  of  $13,059,225.  Principal  creditors 
of  the  corporation  are:  Seaboard  Public 
Service  Company,  $5,857,200;  Virginia 
Public  Service  Company,  $1,606,(XK): 
Western  Reserve  Power  &  Light  Com¬ 
pany,  $999,000;  Central  Eastern  Power 
Company,  $998,732;  Jersey  Central 
Power  &  Light  Company,  $746, 0(K).  and 
Municipal  Service  Company,  $685,700. 
all  subsidiaries  of  National  Electric 
Power. 

T 

Study  Effects  of  Air  Conditioning 

Practically  the  entire  28  stories  of  the 
new  home  of  the  Metropolitan  Life 
Insurance  Company,  housing  nearly 
8,000  employees,  will  be  air-conditioned. 
Segregation  of  records  is  planned  for 
a  check  upon  the  health  conditions  of 
workers  in  air-conditioned  space  as' 
opposed  to  those  housed  in  the  jnesent 
building. 
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Natural  Steam  Generates 
12;(XX)  Kw.  in  Italy 

Following  earlier  experiments  with  re¬ 
ciprocating  engines  and  non-condensing 
turbines,  the  natural  steam  issuing  from 
the  earth  is  now  used  at  Larderello, 
Tuscany,  Italy,  to  drive  four  sets  of 
3,000-kw.  turbo-generators.  Elimination, 
by  treatment,  of  90  per  cent  of  the 
gases  in  the  steam  permits  direct  use. 

Before  admission  to  the  turbines  the 
steam  is  washed  to  extract  certain 
chemical  contents  and  it  is  also  passed 
through  concentration  apparatus  for  the 
recovery  of  boric  acid. 

Electrical  energy  generated  at  the 
natural  steam  plants  is  being  stepped  up 
to  16,000  and  40,000  volts  for  transmis¬ 
sion  to  various  parts  of  Tuscany,  while 
a  connection  with  the  electric  power 
distribution  system  of  the  Italian  State 
Railways  is  under  consideration.  Owing 
to  the  corrosive  character  of  the  steam, 
a  good  deal  of  study  has  been  devoted 
to  the  materials  employed  in  the  gen¬ 
erating  station,  and  particularly  to  the 
busbars,  which  are  made  of  aluminum. 

Steam  at  the  most  recent  boring, 
Serrazzano,  issues  from  the  earth  at  the 
rate  of  200  tons  per  hour  under  a  pres¬ 
sure  of  approximately  75  lb.  per  square 
inch.  Borings  as  deep  as  1,000  ft.  have 
been  made. 

▼ 

Chicaso  Fair  Features 
Gaseous  Tube  Lishtins 

In  one  building  at  the  Chicago  World’s 
Fair  Hall  of  Science  there  are  4.760  ft., 
or  nearly  a  mile,  of  gaseous  tube  light¬ 
ing.  Provided  by  the  Federal  Electric 
Company,  these  tubes  are  utilized  to 
light  the  four  sides  of  the  176-ft.  tower 
of  the  hall,  to  illuminate  the  faces  of  the 
twelve  tall  pylons  ranged  in  a  semi-circle 
on  the  north  approach  of  the  building 
and  as  a  color  effect  on  the  ceiling  of 
the  great  hall  inside  this  vast  structure. 
On  the  tower  there  are  2.700  ft.  of 
gaseous  tubing,  or  more  than  half  of 
the  installation.-  On  the  south  and  west 
sides  of  the  building  the  tubing  is  red ; 
on  the  east  and  north  sides  it  is  blue. 

On  the  pylons  on  the  north  faqade  of 
the  building  there  is  1,280  ft.  of  red 
colored  tubing.  In  the  great  hall  there 
is  780  ft.  of  blue  and  green  tubing  in 
straight  lines  down  the  center  of  the 
ceiling,  providing  a  unique  and  effec¬ 
tive  lighting  scheme.  The  installation 
represents  a  connected  load  of  25  kw. 

▼ 

Lightins  fhe  Manhattan 

More  than  1,100  lighting  fixtures  carry 
11,500  lamps  on  board  and  24  floodlights 
illuminate  the  sides  of  the  new  United 
States  liner  ManJtattan  when  launching 
iwats,  according  to  Westinghouse,  which 


furnished  the  electrical  auxiliaries.  An 
electric  winch  with  a  pulling  power  of 
120,000  lb.  raises  the  anchors  and  warps 
the  vessel  into  her  berth. 

T 

Powerful  Locomotives 
for  French  Railway 

Electric  locomotives  which  will  be 
tested  at  115  miles  an  hour  on  the  Paris- 
Orleans  Railroad  of  France  are  planned 
by  Westinghouse  Electric  &  Manufac¬ 
turing  Company.  The  railroad  contem¬ 
plates  buying  25  of  the  locomotives. 

To  meet  specifications,  it  will  be  nec¬ 
essary  to  produce  a  locomotive  weigh¬ 
ing  138  tons  and  developing  4,400  hp., 
or  50  per  cent  more  continuous  power 
for  each  ton  of  weight  than  electric 
locomotives  and  nearly  three  times 
more  than  steam  locomotives.  The  new 
locomotive  will  gather  speed  slowly  be¬ 
cause  of  87  gradations  in  the  controls 
instead  of  the  twenty  used  here.  Maxi¬ 
mum  speed  in  actual  operation  of  trains 
would  be  87  miles  an  hour. 

T 

Welded  Construction 
Improves  FHot  Metal  Car 

Use  of  arc-welded  rolled-steel-plate  con¬ 
struction  in  the  fabrication  of  hot  metal 
cars  has  brought  both  economies  and  in¬ 
creased  capacity. 

By  redesigning  the  equipment  pro¬ 
duced  by  its  organization  the  William  B. 
Pollack  Company  of  Youngstown,  Ohio, 
has  in  one  instance  effected  a  weight 


saving  of  10,000  lb.  The  new  type  of 
car  weighs  about  180,000  lb. ;  the  saving 
in  dead  weight  was  secured  even  with 
the  addition  of  a  tipping  mechanism  and 
the  capacity  of  the  car  was  increased  to 
140  tons  of  hot  metal,  as  compared  with 
115  tons  for  the  older  type. 

The  same  organization  reduced  the 
weight  of  an  open-hearth,  hot  metal 
ladle  of  85  tons  capacity  from  51,000 
to  30,000  lb. 

T 

'^Standard  Electrical  Terms'' 
to  Have  Application  Trial 

In  order  to  “submit  it  in  its  present 
form  to  the  test  of  application  in  engi¬ 
neering  practice”  the  American  Institute 
of  Electrical  Engineers  has  published  a 
report  on  proposed  American  standard 
definitions  of  electrical  terms.  A  per¬ 
sonnel  of  120  on  the  subcommittees, 
with  the  assistance  of  as  many  more 
non-member  experts,  drafted  the  sixteen 
subsections,  each  of  which  had  already 
l>een  widely  circulated  for  comment  be¬ 
fore  inclusion  in  the  present  tentative 
assembly. 

The  work  embraces  some  1,700  defi¬ 
nitions  and  constitutes  a  glossary  as 
well  as  a  dictionary  of  electrical  tech¬ 
nology,  In  the  groups  of  mathemafical 
and  physical  terms  the  verbal  definition 
is  accompanied  by  statements  of  the 
laws,  mathematical  formulas,  and,  where 
desirable,  by  specific  illustrations  and 
examples.  The  field  embraces  every¬ 
thing  between  the  absolute  electrical 
units  and  house  wiring  in  one  direction 
and  radiology  in  another  direction. 

T 


ONE-MAN  CONTROL  FOR  700-TON  GRAVEL  PLANT 


Day  or  night  the  aggregate  plant  at  Hoover  Dam  can  be  operated. 
Here  51  totally  inclosed  self-ventilated  Westinghouse  squirrel-cage 
motors,  ranging  in  size  from  5  to  150  hp.,  turn  out  700  tons  of  raw 
gravel  per  hour.  Careful  interlocking  of  belts  and  screen  trains  pre¬ 
vents  piling  up  of  material  at  any  point,  in  emergencies.  Control 
of  gravel  flow  for  the  entire  plant  is  centralized  at  a  push-button 

control  tower. 
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Stability  Not  Here 


The  thought  has  been  frequently  expressed 
in  the  last  few  years  that  the  electrical  utility 
industry  has  become  fairly  well  stabilized — at 
least  as  far  as  its  technical  phases  were  concerned. 
In  other  words,  that  it  was  through  with  engi¬ 
neering.  This  thought  is  so  far  reaching  if  true, 
and  the  shaping  of  policies  in  accordance  with  it 
can  bear  so  much  destructive  harm  if  the  idea 
is  unsound,  that  an  analysis  and  determination  of 
the  true  facts  is  of  utmost  importance  if  sound 
and  proper  growth  of  the  industry  is  to  be 
assured  not  only  for  the  present  but  for  decades 
to  come. 

The  utility  industry  was  founded  upon  scien¬ 
tific  discovery  and  invention;  it  has  developed 
with  and  through  technological  progress.  Now 
what  is  the  law  of  progress  of  the  natural  and 
technological  sciences?  It  is  logarithmic;  the 
progression  representing  their  growth  is  a  geo¬ 
metric  progression.  The  discovery  of  each  new 
principle,  the  announcement  of  each  new  inven¬ 
tion  leads  to  other  discovery  and  invention;  in¬ 
vention  begets  invention,  and  growth  from  year 
to  year  and  decade  to  decade  proceeds  on  a 
rapidly  expanding  geometric  progression.  This 
growth  can  and  will  be  interrupted  by  strong 
enough  extraneous  and  overwhelming  forces  or 
catastrophes,  by  revolution,  war,  or  by  universal 
famine,  but  unless  the  knowledge  and  skill  avail¬ 
able  before  the  interruption  are  completely  wiped 
out  the  growth  will  be  resumed  at  a  logarithmic 
rate  when  the  surrounding  conditions  are  favor¬ 
able  again.  But  note  that  this  growth  of  necessity 
must  be  a  logarithmic  growth. 

If  we  examine  the  technical  end  of  the  utility 
industry  in  the  light  of  the  above  we  find  more 


than  ever  that  the  industry  is  faced  with  a  period 
of  technological  development  and  growth  un¬ 
paralleled  in  its  past  history.  Consider,  for  ex¬ 
ample,  the  thermionic  tube  and  its  close  relative 
the  grid-controlled  mercury-vapor  tube.  To  date 
their  effect  on  the  industry  has  by  and  large  been 
negligible.  But  is  there  anybody  at  all  familiar 
with  the  tremendous  strides  that  have  been  made, 
in  the  development  of  the  thyratron  in  particular, 
bold  enough  to  say  that  this  failure  to  affect  the 
industry  will  continue  in  the  future?  What  about 
the  field  of  generation  by  steam-driven  turbines? 
The  possibilities  of  binary  cycles  and  higher  tem¬ 
peratures  have  barely  been  scratched.  Doesn’t 
it  seem  possible  that  the  development  in  trans¬ 
mission  (including  also  d.c.  transmission  by  the 
use  of  mercury  tube  inverters)  will  alter  all  our 
thinking  as  to  the  economical  limits  and  cost  of 
transmission?  Doesn’t  the  same  thing  hold  true 
In  the  field  of  utilization — in  lighting,  for  ex¬ 
ample,  in  air  conditioning  and  in  home  heating? 

Any  one  or  all  of  these  developments  is  bound 
to  have  marked  effects  on  such  problems  as 
cutting  of  costs,  on  the  competitive  situation  that 
the  industry  may  have  to  face,  on  the  question  of 
depreciation  of  plant,  etc. 

And  some  of  these  developments  will  come  to 
pass.  For  the  more  one  examines  the  situation 
critically,  the  more  is  one  impressed  that  techno¬ 
logical  growth  and  development  of  the  utility 
industry  and  of  the  whole  electrical  industry  have 
not  stopped.  Neither  did  the  fall  of  1929 
mark  the  beginning  of  a  catastrophic  era.  On 
the  contrary,  it  did  not  even  mildly  Interrupt  the 
logarithmic  growth  and  progress  of  discovery 
and  invention.  The  depression  we  have  been 
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going  through  may  have  befogged  this,  but  just 
as  sure  as  it  will  pass  is  it  certain  that  with  its 
lifting  this  will  be  noticeable  and  clear  to  those 
willing  to  see. 

The  duty  of  management  under  these  condi¬ 
tions  is  clear.  Sound  and  progressive  manage¬ 
ment  will  attune  itself  to  this  progress  and  shape 
its  policies  to  take  maximum  advantage  of  it.  It 
will  meet  the  new  ideas  at  least  half  way  and  not 
be  caught  unprepared  to  resist  the  irresistible. 
Only  in  that  way  can  the  industry  assure  itself 
that  it  is  fulfilling  that  absolute  requirement  of 
sound  enterprise — i.e.,  regardless  of  develop¬ 
ments,  changes  or  revolutions  that  take  place  in 
the  art,  it  is  the  duty  of  the  management  under 
all  conditions  to  be  able  to  renew  plant  and  con¬ 
tinue  to  do  its  business  without  any  impairment 
in  its  capital. 

Undervoltage  time  delay  pays 
big  production  dividends 

NSTANTANEOUS  reclosing  of  breakers  and 
undervoltage  time  delay  for  industrial  motors 
are  each  futile  in  the  absence  of  the  other.  They 
travel  hand  in  hand  as  little  tokens  of  the  joint 
determination  of  the  utility  and  the  industrial  to 
assure  continuity  of  service  through  inescapable 
surges  at  minimum  cost.  Only  by  diversifying 
and  duplicating  feeders  at  prohibitive  expense 
could  the  utility  even  aspire  to  contribute  the 
solution  which  can  effectively  be  met  by  the  simple 
joint  combination  cited.  The  additional  approxi¬ 
mate  cost  to  the  industrial  is  slight,  according  to 
figures  quoted  recently  by  Edwin  M.  Clapp  in 
telling  the  Southeastern  Division  of  the  N.E.L.A. 
how  effective  the  Georgia  Power  Company  pro¬ 
gram  has  been  in  getting,  holding  and  pleasing 
critical  industrial  customers : 

The  cost  of  undervoltage  time-delay  equipment  is  most  rea¬ 
sonable.  Where  magnetic  type  switches  are  used  the  net 
additional  cost  is  $9  per  switch.  Where  compensators  are  used 
the  net  additional  cost  is  $18  per  compensator.  To  equip  a  com¬ 
pensator  already  in  service  with  the  undervoltage  time-delay 
feature  the  net  cost  is  $28.  If  your  feeder  switches  are  already 
automatic  reclosing,  it  will  cost  the  utility  possibly  $50  to  add 
the  necessary  relaying  equipment.  If  the  feeder  switches  are 
not  automatic  reclosing  the  additional  cost  for  the  reclosing 
feature  and  the  relays  will  not  exceed  $150. 

These  costs  to  avoid  even  a  two-minute  outage 
are  insignificant  by  comparison  with  the  30- 
minute  delay  in  production  that  usually  attends 
even  such  a  brief  upset. 


Price  variations  in 
power  interchange 

AS  UNIFORM  average  prices  per  kilowatt- 
ijL  hour  interchanged  between  systems  can 
seldom  be  maintained  steadily  over  extended 
areas,  the  causes  and  extent  of  price  variations 
over  specific  periods  are  often  of  interest.  For  ex¬ 
ample,  an  Eastern  power  system  purchased  about 
837,000,000  kw.-hr.  in  1931  from  21  sources. 
Eleven  of  these  sold  the  company  the  bulk  of  its 
takings;  the  remainder  did  not  reach  1,000,000 
kw.-hr.  in  any  single  case.  Prices  for  energy  re¬ 
ceived  from  the  major  sources  ranged  from  1.138 
to  9.419  mills.  The  average  prices  from  the 
minor  sources  varied  from  1.179  mills  to  the  non¬ 
significant  figure  of  16.7  cents  per  kilowatt-hour 
for  services  rendered  in  time  of  need. 

Average  prices  of  1  to  1.5  mills  per  kilowatt- 
hour  applied  to  secondary  hydro  power.  Consid¬ 
erable  secondary  steam  power  was  bought  around 
2.5  to  3.2  mills,  and  other  large  blocks  of  steam 
power  at  5  to  6.6  mills.  Much  firm  hydro  power 
was  purchased  at  8  to  10  mills.  In  two  unimpor¬ 
tant  cases  prices  exceeded  10  mills.  But  usually 
the  system  was  able  to  concentrate  the  delivery  of 
firm  power  at  any  important  load  center  at  a  cost 
under  10  mills  per  kilowatt-hour. 

These  striking  variations  in  unit  prices  apply 
to  many  millions  of  kilowatt-hours  and  represent 
economic  differentials  justifying  the  maintenance 
of  a  highly  skilled  engineering  and  dispatching  or¬ 
ganization.  Their  causes  include  a  formidable 
array  of  factors  and  are  no  different  in  essence 
from  the  controlling  elements  which  have  been 
publicly  discussed  many  times  in  interconnection 
analyses.  These  may  be  summed  up  as  the  time 
element  in  load  integration,  conditions  of  water 
supply  and  fuel  cost  and  available  plant  line  and 
transformer  capacity. 

All  of  these  factors  are  of  extreme  import¬ 
ance  in  power  system  administration.  Since  such 
variations  appear  in  the  practice  of  a  single 
company,  how  essential  it  is  that  regulating  au¬ 
thorities,  industry  personnel  and  public  officials, 
to  say  nothing  of  better-informed  customers,  ap¬ 
preciate  that  the  cost  of  transferring  a  kilowatt- 
hour  at  one  time  and  place  may  be  anything  but 
a  fair  measure  of  the  cost  at  some  other  point 
and/or  time,  or  even  at  the  same  place  at  a  differ¬ 
ent  time  of  day  or  year! 
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Let  the  Public  in 

on  the  Industry's  ^^Secrets^^ 


By  ALBERT  NALLE 

United  Gas  Improvement  Company,  Philadelphia 


Books,  siJeeches  and  articles  from  all  manner  of 
men  on  the  question  of  utility  rates,  ownership 
and  policies,  while  largely  political  in  origin  and 
veiled  in  an  atmosphere  of  economics,  have,  however, 
l)een  of  sufficient  importance  to  start  the  industry  talking 
volubly  to  itself.  The  individuals  who  for  some  pur¬ 
pose  wish  to  discredit  tlie  electric  and  gas  business 
harangue  the  public,  while  w’e  utility  men,  in  righteous 
indignation  at  misleading  and  unfair  accusations,  get 
busy  and  harangue  each  other.  We  should,  however, 
be  addressing  our  consumers,  because  talking  to  our¬ 
selves  is  useless,  and  it  is  just  as  useless  for  our  industry 
to  indulge  in  controversy  with  these  anti-utility  Don 
Quixotes,  tilting  at  our  turbine  instead  of  the  windmills 
of  their  prototype.  Our  salvation  lies  with  the  public, 
and  to  the  public  we  should  speak. 

There  have  l>een,  and  there  still  are,  blunders  in  our 
presentation  of  the  facts  of  our  business.  The  utilities 
— and  we  might  as  well  admit  it,  whether  we  like  it  or 
not — are  in  the  position  of  being  on  the  witness  stand 
to  explain  their  workings  to  a  public  w'hich  has  a  right 
to  the  information.  As  witnesses,  utility  men  do  not 
alw'ays  make  the  most  of  their  opportunities,  which, 
however,  they  should  do  for  the  ultimate  benefit  of 
themselves  as  well  as  their  consumers.  The  purpose  of 
this  discussion  is  to  indicate  possible  improvements  in 
what  have  seemed  to  the  writer  to  he  fallacious  argu¬ 
ments  and  dangerous  jx)ints  of  view. 

Talk  about  the  equity  of  today’s  rates 

The  utility  executive  is  prone  to  call  attention  to  the 
con.stant  decline  in  dollars  and  cents  cost  of  electricity 
to  the  consumer.  This  is  undeniably  true  and  it  is  a 
creditable  fact.  The  i^ertinent  point  does  not  lie.  how¬ 
ever,  in  what  rates  have  done  in  the  |)ast ;  it  lies  in  the 
reasonableness  of  the  rates  in  effect  at  present.  No 
matter  what  the  hisiory  of  rates  has  been,  if  they  are 
tex)  high  they  should  come  down,  if  they  are  too  low 
they  should  l)e  adjusted  or  raised,  although  the  latter  is 
difficult.  Regulatory  commissions  are  inclined  to  allow 
a  reasonable  return  on  property  used  in  public  service, 
but  what  the  commissions  allow  must  he  balanced 
against  what  the  public  believes. 

It  is  futile  to  show  that  rates  have  come  down  in 
the  j)ast  if  the  consumers  believe  they  are  too  high  in 
the  present.  Sometimes  the  claim  for  lower  rates  is 
clearly  without  justification,  other  than  the  desire  to 
bring  them  about.  We  may  thus  dismiss  as  hardly 
serious  the  demand  for  free  electricity,  gas  and  water 


made  by  the  unemployed  or  those  claiming  to  represent 
them.  The  utility  company’s  charitable  contributions 
cannot  be  made  by  the  methwl  of  special  privilege. 

There  is  more  difficulty  in  handling  the  protest  of  the 
intelligent  consumer  who  believes  that  rates  should  be 
lower,  but  does  not  know'  enough  about  our  business  to 
understand  the  elements  entering  into  the  cost  of  service. 
Commodity  prices  have  come  down  at  a  rapid  pace; 
utility  rates  have  continued  their  moderate,  steady  de¬ 
cline.  Consequently  there  is  immediately  the  demand 
that  the  price  of  our  service  be  lowered  as  rapidly  as 
other  costs  of  living. 

Explain  the  cost  element  of  service 

The  answer  to  the  problem  is  clear  and  it  should  l)e  ' 
forthcoming — show  the  public  what  the  service  costs. 
There  is  no  reason  why  there  should  not  be  more  ^ 
publicity  to  testimony  such  as  that  of  the  Consolidated 
Gas  Company  of  New  York  during  the  rate  hearings  « 
of  1930,  in  which  it  was  shown  the  customer  “cost,”^ 
exclusive  of  current  generation  and  investment  cost, 
amounted  to  $10.97  per  annum.  The  proper  use  of 
incontrovertible  facts  of  this  kind  will  be  effective  in 
dispelling  the  widely  held  idea  that  the  utility  company 
makes  the  most  profit  from  the  small  consumer  or  that 
the  “convenience  user”  rate  is  too  high. 

We  have  been  speaking  of  the  domestic  use  of  onr 
service.  The  industrial  customer  is  in  a  more  inde- 
l^endent  position.  His  mind  works  in  terms  of  costs 
and  he  can  get  great  satisfaction  from  the  use  of  central- 
station  electricity  and  gas  if  he  knows  that  by  so  doing 
he  is  getting  j)ower  and  heat  cheaper  than  he  could 
otherwise  obtain  them.  Alternate  methods  of  obtaining 
them  are  at  his  command.  The  domestic  consumer 
should  also  think  in  terms  of  comparative  costs,  but  for 
lighting  and  cooking,  at  least,  he  does  not  often  <lo  so. 

The  reason  is  that  for  these  necessaries  it  is  almost  im¬ 
possible  for  him  to  do  anything  except  take  our  service. 
Because  of  this  fact  we  cannot  lx:  too  vociferous  or 
explicit  in  demonstrating  the  cost  of  such  service,  carry¬ 
ing  our  presentation  beyond  the  regulatory  commissions 
directly  to  the  public. 

Why  compare  electricity,  candy,  cigarettes.’ 

The  matter  of  costs  of  service  relative  to  other  neces¬ 
sary  or  unnecessary  items  of  exjjenditure  has  been 
given  prominence  in  the  discussions  of  the  utility  (jues- 
tion.  The  claim  has  been  made  that  our  monthly  bills 
are  a  serious  burden  on  the  consumer.  The  subject  has 
been  investigated,  with  results  that  we  believe  are 
favorable  to  our  business.  It  has  been  developed  and 
our  speakers  have  called  attention  to  the  fact  that  there 
are  innumerable  unconsidered  expenses  that  cost  more 
than  utility  service.  A  study  of  a  large  group  of  labor- 
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iiig  men’s  homes  showed  the  moderate  cost  of  12.7  cents 
|)er  day  for  the  family  gas  and  electricity.  As  a  result, 
there  is  a  great  temptation  for  us  to  belittle  the  signifi¬ 
cance  of  the  utility  bill  in  the  household.  While  it  is 
to  our  advantage  to  show  that  utility  service  is  not  a 
heavy  burden  in  the  family  budget,  we  should  also  be 
emphatic  upon  the  point  that  we  do  not  consider  unim¬ 
portance  of  amount  an  argument  against  the  necessity 
of  an  equitable  rate  structure.  Low  price  is  a  favorable 
factor  in  our  business  and,  like  the  decreasing  cost  of 
our  products,  should  by  no  means  l)e  passed  over.  But 
in  the  last  analysis,  return  on  investment  and  its  conse¬ 
quent  rate  regulation  do  not  take  into  consideration  the 
cost  of  the  utility  company’s  bill  compared  with  a  daily 
pckage  of  cigarettes  or  a  bar  of  candy.  Our  services 
and  the  prices  at  which  they  are  available  can  and  must 
stand  on  their  own  merits. 

The  utility  executive  should  never  disclaim  the  im¬ 
portance  of  pennies  to  either  his  customers  or  his  com- 
l)any.  To  do  so  will  l)e  but  to  lay  up  future  trouble 
for  himself  when  it  comes  to  showing  the  real  signifi¬ 
cance  of  rate  reductions.  Could  there  be  a  better  ex¬ 
ample  of  the  aggregate  ])ower  of  a  few  cents  per  in¬ 
dividual  than  some  of  the  pro|)osed  governmental  levies? 
Under  no  circumstances,  then,  say  that  utility  service 
costs  so  little  it  is  unim[X)rtant ;  say,  rather,  that  its  cost 
is  figured  so  closely  that  every  cent  on  the  individual 
bill  is  of  the  greatest  importance. 

Forget  the  "socialism”  cry;  stick  to  facts 

.A  certain  tyjje  of  utility  manager,  faced  with  a  de¬ 
mand  for  lower  rates,  ]X)litical  rates  or  government 
ownership,  shouts  "socialism”  and  shuts  himself  up  in 
his  office  trembling  with  anger  and  indignation.  In  his 
own  opinion  he  has  utterly  confounded  the  critic  in 
question  before  the  eyes  of  tlie  world.  We  may  ques¬ 
tion  it.  Both  as  a  term  of  reproach  and  as  an  argument, 
the  word  is  meaningless.  Socialism  means  largely  a 
governmental  paternalism,  which  most  people  are  con¬ 
vinced  will  not  work,  or  at  least  not  yet.  It  has  l)een 
tried  in  Australia,  with  results  that  are  well  known.  In 
the  United  States  the  Socialist  party  believes  in  prin¬ 
ciples  that  are  not  held  by  the  majority  of  our  voters. 
On  the  other  hand,  in  France,  one  of  the  soundest  na¬ 
tions  politically  at  the  present  time,  the  Socialist  party 
is  nuKlerately  conservative. 

We  must  get  away  from  the  idea  that  because  a  man 
is  a  so-called  Socialist  he  is  inherently  wrong.  We  must 
also  relinquish  the  belief  that  because  he  is  a  member 
of  another  political  party  his  conceptions  of  certain 
matters  are  not  socialistic.  For  instance.  Governor 
Roosevelt  of  New  York,  a  Democrat,  in  his  message  to 
the  Legislature  on  January  19,  1931,  on  the  subject  of 
St.  Lawrence  power,  expressly  stated  that  it  was  his 
lelief  the  project  should  be  developed  for  the  benefit  of 
the  domestic  consumer.  The  inference  was  plain  that 
the  industrial  user  could  make  up  the  loss  thus  incurred 
or  go  elsewhere  for  his  power.  This  is  socialism,  be¬ 
cause  it  is  an  unjustifiable  class  distincton,  but  that  is 
not  why  it  should  be  condemned.  It  is  unsound  because 
fixed  charges  must  be  met,  and  loss  of  competitive  |X)wer 
business,  combined  with  an  unfavorable  load  factor,  are 
not  conducive  to  that  end. 

In  place  of  the  cry  of  socialism,  let  us  answer  the 
apartment  dweller,  who  l)elieves  his  lighting  rate  should 
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be  no  more  than  that  of  the  large  industry,  w’ith  some 
easily  understood  analogy  which  will  show  him  that  it 
is  largely  because  of  the  competitive  power  load  that 
his  cost  of  service  is  not  considerably  increased.  Tell 
the  public  ownership  man  the  plain  facts  are  that,  ex¬ 
cept  in  isolated  cases,  the  method  of  operation  which  he 
favors  has  not  worked  as  well  as  regulated  private  enter¬ 
prise. 

Give  Amendments  V  and  XIV  a  rest 

Our  last  thought  concerns  the  public  only  indirectly. 

It  is  offered  as  a  suggestion  to  the  utility  executive  who 
comforts  himself  with  the  idea  that,  after  all,  he  has  his 
constitutional  rights.  His  time  would  be  better  spent 
cultivating  his  public  relations  at  the  expense  of  his 
knowledge  of  the  Constitution.  He  means,  of  course, 
that  if  he  is  faced  with  hostile  legislation,  an  antag¬ 
onistic  public,  municipal  ownership  and  operation  at 
excessive  expense,  and  similar  calamities,  he  can  rely 
upon  legal  protection  for  his  investment. 

Upon  careful  reflection,  it  seems  better  to  avoid  at  all 
costs  the  need  for  support  by  the  Fifth  and  Fourteenth 
Amendments  to  the  Constitution.  These  are  to  the 
effect  that  neither  the  federal  nor  state  government  can 
take  private  property  without  compensation  and  due 
process  of  law.  The  meaning  has  been  interpreted  to 
be  that  such  property  used  in  public  service  is  entitled 
to  a  fair  return  on  its  value.  Presumably  the  railroads 
of  the  United  States  have  these  privileges  under  their 
constitutional  rights.  At  the  risk  of  repeating  that 
which  is  no  longer  news,  let  us  see  what  constitutional 
rights  have  done  for  the  railroads. 

They  have  not  prevented  recapture  of  earnings  over 
a  moderate  amount,  if  such  exist,  nor  have  they 
prevented  practically  unregulated  and  untaxed  direct 
truck  competition ;  they  have  stood  by  while  enormous 
sums  of  public  money  have  been  spent  in  improving 
inland  waterways,  over  which  government  barge  lines 
operate,  at  a  loss  made  good  by  more  public  money,  and 
direct  competition  with  the  railroads ;  constitutional 
rights  have  not  prevented  the  railroads  from  being  so 
hamstrung  that  they  are  not  allowed  to  set  competitive 
rates  and  so  help  themselves.  The  railroads  are  not 
economically  finished,  but  the  means  that  will  get  them  , 
out  of  the  hole  they  are  undoubtedly  in  will  not  be  their 
constitutional  rights.  Their  salvation  will  probably  lie 
in  the  application  of  the  unique  principle  of  letting  the 
railroads  run  their  own  business. 

Constitutional  rights  availed  trolleys  nothing 

Constitutional  rights  cannot  guarantee  perpetual 
safety  to  the  utility  industry.  The  march  of  progress 
cannot  be  stopped.  This  being  the  case,  it  is  foresight 
to  conduct  the  business  so  that  the  paths  that  lead  to 
danger  and  stagnation  are  avoided.  The  canals  are  an 
example  of  a  utility  that  died  a  natural  death.  Should 
the  development  of  the  railroads  have  l)een  stifled  be¬ 
cause  of  objection  on  the  part  of  the  canal  companies? 
The  farsighted  policy  would  have  l)een  for  the  canal 
companies  to  have  gradually  taken  up  the  newer  form  of 
transportation,  as  some  of  them  did. 

The  trolley  companies  are  another  example  of  the 
fallacy  of  reliance  on  constitutional  rights  as  a  protection 
for  investment.  It  could  probably  be  shown  that  the 
street  railway  companies  should  receive  a  fare  much 
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higher  than  that  charged  at  present,  based  on  a  continua¬ 
tion  of  the  current  level  of  patronage.  The  usual  but 
anomalous  situation  develops,  however,  that  by  aban¬ 
doning  the  rate  necessary  for  a  fair  return  in  favor  of 
one  below  that  rate,  increased  riding  will  result  in 
revenues  more  nearly  those  of  the  proper  amount.  It 
is  easier  to  induce  two  people  to  ride  at  a  low  rate  than 
one  person  to  ride  at  a  fare  based  on  constitutional 
rights.  Of  what  use,  then,  are  the  latter? 

In  place  of  reliance  on  the  Constitution  as  a  support 
in  time  of  strain,  the  utility  executive  would  do  well  to 
consider — as  being  of  more  value  to  him — the  best 
methods  of  making  the  public  understand  the  peculiarly 
difficult  problems  of  his  business.  These  problems  need 
not  be  recounted  here,  but  probably  the  ones  least  real¬ 
ized  by  the  ratepayer  are  the  enormous  capital  require¬ 
ment  and  its  very  slow  turn-over,  the  necessity  for  a 
demand  charge  in  some  form  and  the  vital  issue  of 
valuation.  Granting  a  public  appreciation  of  these 
fundamentals,  the  need  for  help  from  the  Constitution 
will  not  develop  until  and  if  our  industry  outlives  its 
usefulness. 

Analyze  the  buying  psychology  of  the  customer 

It  is  not  hard  to  understand  why  the  utilities  are  fair 
game  to  the  professional  reformer  and  demagogue,  as 
well  as  the  sincere  critic.  The  companies  are  vulnerable 
to  political  attack  because  they  render  essential  service 
extending  into  the  smallest  homes.  The  monopolistic 
character  of  this  service  is  aggravating  in  cases  of  dis¬ 
agreement.  The  wide  territorial  extent  of  some  of  the 
companies  gives  a  splendid  chance  for  antagonistic 
oratory,  as  well  as  for  efficient  service.  While  con¬ 
sumers  know  that  they  cannot  get  something  for 
nothing,  they  are  naturally  symphathetic  to  smaller  bills 
for  service.  In  addition,  there  is  a  difficult  psychology 
about  that  which  we  sell.  There  is  a  thrill  in  going 
shopping,  bringing  something  home  to  look  at  and 
admire,  something  definite.  Our  stores  have  a  strong 
sales  appeal,  with  their  gleaming  refrigerators  and  shin¬ 
ing  gas  ranges.  The  purchaser  can  get  a  large  measure 
of  satisfaction  in  having  such  devices  installed  in  the 
home;  the  pride  of  ownership  will  last  for  months. 
Good  public  relations  are  easy  to  obtain  in  these  cases, 
provided  the  appliance  is  satisfactory.  But  it  is  difficult 
to  get  a  thrill  from  the  act  of  turning  on  the  gas  in  the 
oven  long  after  the  stove  is  bought.  The  result  is  ap¬ 
parent,  the  means  by  which  it  was  brought  about  is  not. 
It  is  this  intangible  service  for  which  the  consumer 
pays.  In  spite  of  the  unreasonableness  of  the  attitude, 
the  presence  of  water,  electricity  and  gas  on  demand 
comes  to  be  considered  as  an  integral  part  of  the 
domicile.  Is  it  any  wonder  that  good  public  relations 
are  often  difficult  to  insure  ? 

It  is  becoming  increasingly  apparent  to  utility  men 
that  a  policy  of  silence  is  not  the  best  way  to  keep  the 
approval  of  the  public.  There  must  be  frankness,  not 
only  as  at  present  in  the  costs  of  operating  companies, 
which  are  available  to  the  public  but  seldom  used,  but 
frankness  in  that  which,  to  most  people,  is  the  twilight 
zone  of  holding  companies  and  their  dealings.  Suspicion 
thrives  on  secrecy,  candor  will  do  more  to  prevent 
antagonism  than  any  amount  of  clever  dissimulation. 
The  essence  of  the  thoughts  expressed  here  is  this — do 
not  sidestep,  but  meet  every  question  with  the  whole 


truth.  By  so  doing  the  utility  business  will  be  in  an 
unassailable  position,  ready  with  the  full  confidence  of 
the  public  to  take  advantage  of  the  return  of  normal 
industrial  activity. 


Survey  Analyzes 
Fuel  Use  by  Counties 

Diesel  and  other  internal -combustion  engines  use  14 
per  cent  of  the  fuel  oil  consumed  by  electric  public  utility 
power  plants  for  the  generation  of  energy,  it  appears 
from  an  analysis  published  by  the  U.  S.  Geological  Sur¬ 
vey  in  co-operation  with  the  Bureau  of  Mines  and  cov¬ 
ering  the  year  1929. 

In  that  year  the  total  fuel  oil  consumption  by  utility 
plants  was  10,124,216  bbl.  The  allocation  between  the 
two  major  groups  of  prime  movers,  by  geographical 
regions,  is  shown  in  the  accompanying  table.  In  the 
report  this  information  is  further  broken  down  by  states. 

By  far  the  predominant  feature  of  the  report,  how¬ 
ever,  is  the  detailed  tabulation  by  counties  for  the  entire 
United  States  of  each  kind  of  fuel  consumed:  Coal,  oil 
and  natural  gas.  This  brings  out  clearly  the  local  com¬ 
petition  between  fuels  and  the  concentration  of  use  in 
particular  highly  industrialized  counties.  For  instance, 
the  Chicago  district  in  Illinois  and  Indiana  absorbs  54 
per  cent  of  all  coal  burned  by  electric  utilities  in  Illinois 
and  16  per  cent  of  the  total  for  Indiana.  The  Detroit 
area  uses  63  per  cent  of  all  coal  burned  in  Michigan. 

Consumption  of  Fuel  Oil  in  Steam  Generation 
and  in  Internal  Combustion  Engines,  1929 

(Con.sumption  expressed  In  barrels) 


Steam 

Internal 

Combustion 

Total 

Kegion 

Generation 

Engines 

Used 

New  England . 

.  1,651,273 

17,096 

1,668,369 

Middle  Atlantic . 

.  292,064 

34,490 

326,554 

East  North  Central . 

.  15,832 

63,867 

79.699 

West  North  Central . 

.  519,925 

425,984 

945,909 

South  Atlaulic . 

.  2,128,438 

134,000 

2,262,43* 

East  South  Central . . 

.  21,335 

76,378 

97,713 

West  South  Central . 

.  423,793 

502,285 

926,078 

Mountain . 

...  .  276,273 

144,533 

420,806 

Pacific . 

.  3,384,249 

12,401 

3,396,650 

U.  S.  total . 

.  8.713,182 

1,411.034 

10,124.216 

The  competition  of  fuel  oil  in  steam  generation  is 
largely  confined  to  the  Southwest,  the  Pacific  coast  and 
a  narrow  fringe  of  territory  along  the  Gulf  coast  and  the 
Atlantic  seaboard.  In  some  localities  much  more  oil  is 
consumed  than  coal.  Florida,  for  example,  depends  al¬ 
most  exclusively  on  oil  for  its  electrical  energy. 

The  existence  of  numerous,  though  relatively  small, 
internal  combustion  engines  is  evident  in  the  fuel  statis¬ 
tics  of  many  counties  of  the  interior,  especially  in  the 
West  Central  states.  Thus  78  per  cent  of  the  total  fuel  oil 
consumed  by  electric  utility  power  plants  in  Iowa  was 
used  in  such  'ngines,  38  per  cent  in  Missouri,  37  per  cent 
in  Kansas,  55  per  cent  in  Nebraska,  69  per  cent  in 
Oklahoma  and  54  per  cent  in  Texas.  Even  in  coal¬ 
consuming  states  such  as  Illinois  and  Michigan  many 
small  plants  have  that  type  of  prime  mover,  using  fuel 
oil. 
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Lightning  Surges  Transmitted 
Through  Transformers 

By  W.  A.  Me  MORRIS 

Power  Transformer  Department 
General  Electric  Company,  Pittsfield,  Mass. 

Lightning  on  electric  systems  and  their  connected  ap- 
f)aratus  has  been  the  subject  of  uninterrupted  research 
for  many  years.  In  light  of  this  research,  many  old 
theories  have  been  discarded  and  new  methods  applied 
in  the  design  of  electric  apparatus  and  in  their  use  on 
power  systems. 

A  typical  example  is  afforded  by  the  previous  more 
or  less  general  belief  that  when  a  generator  or  other 
apparatus  was  connected  to  a  transmission  line  through 
a  transformer  the  latter  would  serve  as  an  im¬ 
pregnable  barrier  to  protect  the  generator  from 
lightning  surges  originating  on  the  transmission  line.  It 
was  also  thought  reasonable  that  if  there  w'ere  any  trans¬ 
formation  of  lightning  surges  from  the  high-voltage  to 
the  low-voltage  winding  of  a  transformer  this  must  be 
an  electrostatic  rather  than  an  electromagnetic  phenom¬ 
enon,  and  would  depend  more  upon  the  arrangement 
of  windings  in  the  transformer  than  the  more  generally 
known  electromagnetic  characteristics  such  as  turn  ratio 
and  short-circuit  impedance. 

Recent  theoretical  and  laboratory  studies  of  the 
problem,  substantiated  by  field  data,  have  proved  that 
both  of  these  hypotheses  are  incorrect.  Some  few 
failures  during  lightning  storms  of  rotating  apparatus 
connected  to  transmission  lines  through  transformers 
have  been  quite  definitely  established  as  being  caused  by 
lightning  surges  originating  on  the  transmission  lines. 

More  startling  was  the  conclusion  that  in  the  average 


Fig.  1 — ^Voltage  transmitted  to  secondary  circuit 

(1)  Applied  voltage  Ci  measured  across  high-voltage 
winding;  (2)  resultant  voltage  measured  across  low- 
voltage  winding.  Crest  value  is  103  per  cent  of  crest  of 
applied  wave  divided  by  transformer  turn  ratio.  Dashed 
line  shows  calculated  wave  considering  only  that  part  of 
voltage  transfer  which  is  purely  electromagnetic ;  ( 3 ) 
timing  wave  from  oscillator. 


*  A  Trans-fbr/ner  *  *  *  a  a  a _ 

yAA^AAA-jf — I  I - j-VWW' — I 

'  To  surge 
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Fig.  2 — Test  circuit  used  in  obtaining  oscillogram 

Transformer  rating  was  18,750  kva.,  66.4/13.2-kv. ;  turn 
ratio,  6.03;  short-circuit  Inductance,  0.0432  henrys;  Z\ 
and  Zt  are  resistances  of  500  ohms  each,  representing 
single  Impedances  of  high-voltage  and  low-voltag«^ 
transmission  lines. 


case  the  greater  part  of  this  transfer  is  accomplished  by 
electromagnetic  induction  and  follows  essentially  the 
same  simple  laws  which  apply  at  commercial  frequencies 
to  the  transformation  of  power  between  two  inductively 
coupled  windings.  A  lightning  wave  is  “transformed” 
in  much  the  same  way  that  a  60-cycle  voltage  would  be. 
The  induced  surges  on  the  low-voltage  network  may 
be  calculated  quite  accurately  when  only  the  turn  ratio 
and  short-circuit  inductance  of  transformer  are  known. 

Although  the  steepness  of  the  front  of  a  lightning 
impulse  is  decreased  somewhat  in  passing  through  a 
transformer,  the  decrease  is  negligible  in  many  cases. 
For  a  single-phase  installation  or  a  wye-wye  connected 
transformer  bank  with  both  neutrals  grounded  the  crest 
value  of  this  induced  voltage  is  approximately  equal  to 
flie  crest  value  of  the  lightning  wave  divided  by  the 
ratio  of  voltages.  The  maximum  low-side  voltage  is  57 
to  67  per  cent  of  this  amount  for  other  transformer 
bank  connections  in  common  use.  Thus  a  steep-front 
lightning  wave  of  ten  times  normal  line  voltage  may 
still  be  a  steep-front  wave  of  5.7  to  10  times  normal 
low-side  voltage  after  passing  through  a  transformer 
bank. 

Theory  and  tests  show  that  if  a  generator  is  connected 
to  a  transformer  through  cables  or  overhead  lines  the 
steepness  of  the  front  of  the  impulse  wave  appearing  at 
the  generator  will  be  less  than  if  the  generators  were 
connected  directly  to  the  transformer.  However,  if  the 
length  of  such  lines  or  cables  is  less  than  half  the  length 
of  the  traveling  wave,  repeated  voltage  reflections  may 
cause  an  appreciable  increase  in  the  crest  value  of  the 
voltage  at  the  generator,  unless  proper  protective  equip¬ 
ment  is  provided  to  limit  the  voltage  rise.  Lumped 
capacitance  may  be  used  effectively  to  decrease  the 
steepness  of  wave  fronts,  but  when  it  is  used  care  must 
be  taken  to  limit  the  voltage  to  values  which  will  be  safe 
for  the  generator. 

Particular  care  should  be  exercised  in  the  selection 
of  apparatus  for  protecting  generators  against  impulse 
voltages.  Each  case  justifies  individual  study,  since 
the  impulse  voltages  to  which  generators  and  low -voltage 
networks  may  be  subjected  vary  greatly  for  different  in¬ 
stallations.  The  first  step  in  the  selection  of  protective 
equipment  is  the  determination  of  these  impulse  voltages. 
This  can  now  be  accomplished  with  engineering  ac¬ 
curacy.* 

*See  A.l.E.E.  Transactions  for  papers  by  Palueff  and  Hagenguth 
(1932)  ;  Palueff  (1931);  Boehne  (1930). 
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Where  electric 
muckers  and 
shovels  had  to 
start.  Brought 
down  river  to  this 
point  on  barges. 


M 


OVE  the  muck" — that  has  been  the  keynote  at 
the  Hoover  Dam  ever  since  work  was  started 
on  this  great  project  more  than  a  year  ago. 
With  more  than  10.000.000  cu.yd.  of  rock  and  gravel  to 
Ije  handled  in  a  congested  area.  Six  Companies,  Inc., 
turned  to  the  electric  power  shovel  to  do  the  mucking  or 
digging.  Driving  of  four  great  diversion  tunnels 
through  solid  rock  was  the  first  big  task  confronting  the 
contractors. 

Electric  shovels  possessed  marked  advantages  for  the 
mucking  of  these  tunnels : 

Their  operation  did  not  impose  any  additional  ventilation  prob¬ 
lems  in  the  construction  of  these  huge  bores. 

Obtainable  in  sizes  suitable  for  the  economical  pressing  of  this 
great  task. 

Substantial  operating  economies  obtainable. 

Electric  power  had  been  made  available  for  this  work 
through  the  forethought  of  the  United  States  Bureau 
of  Reclamation  in  entering  into  a  contract  with  the 
Nevada-California  Power  Company  to  furnish  power 
for  construction  purposes. 

As  driven,  the  four  great  tunnels  are  circular  in  cross- 
section  and  56  ft.  in  diameter,  before  concreting.  Their 
combined  length  is  15,909  ft.  In  order  that  work  on  the 
tunnels  might  not  be  delayed  until  after  roads  had  been 
built  to  the  portals  the  contractors  elected  to  start  the 
tunnels  at  the  same  time  as  the  road  building.  This  was 
made  jxjssihle  by  use  of  the  river  as  a  highway.  Ma¬ 
chinery  was  lowered  down  the  Colorado  on  barges  to 
a  jx)int  on  the  Arizona  side  near  the  center  of  the  future 
dam.  At  this  point  there  existed  a  small  talus  slope  and 
here  tunnel  work  w’as  started. 

Adits  measuring  10  x  8  cross-section  were  driven  until 
they  intersected  the  courses  of  the  main  tunnels.  There 
a  12  X  12  heading  w’as  started  in  either  direction  so  that 


Electric  Equipment 

^^Moves  Muck^ 


By  R.  W.  McNEILL 

Electrical  Engineer 

ll'cstinghonsc  Electric  &  Manufacturing  Company 


work  on  a  top  heading  on  eight  faces  in  the  main  bores 
could  he  conducted. 

Muck  from  these  eight  faces,  as  well  as  the  earlier 
operations  in  the  adits,  was  handled  by  Conway  elec¬ 
trically  driven  mucking  machines.  These  machines 
combine  a  conveyor  belt  with  a  digging  dipjjer  and  are 
l)articularly  suited  to  work  in  close  quarters.  The 
machines  operated  on  a  42-in.  gage  track  and  each  ma¬ 
chine  was  driven  by  means  of  a  50-hp.,  1,150-r.p.m., 
three-phase,  60-cycle  Westinghouse  line-start  squirrel- 
cage  motor.  The  conveyor  belt  o^jerated  continuously 
while  mucking.  Friction  clutches  permitted  independent 
manipulation  of  the  dipper  and  backward  and  forward 
movement  of  the  whole  machine  for  digging  the  muck 
and  placing  it  on  the  conveyor  l>elt.  The  latter  dis¬ 
charged  into  a  3^-cu.yd.  Western  dump  car  coupled  to 
the  mucker  while  being  filled.  Electric  control  of  the 
mucker  motors  was  of  the  simplest  type,  consisting  of 
a  three-pole  non-fused  Westinghouse  safety  switch,  of 
the  quick-make,  quick-break  type,  with  Deion  arc 
quenchers. 

Power  was  supplied  to  the  mucker  through  a  three- 
conductor  trail  cable.  Overload  protection  for  this 
cable  and  the  mucker  motor  was  furnished  by  an  oil 
circuit  breaker,  where  this  trail  cable  joined  the  main 
440-volt  buses  in  the  heading. 

Driving  of  the  small  12  x  12  top  headings  from  center 
adits  resulted  in  several  advantages  other  than  speeding 
up  of  the  work.  These  small  bores  provided  ventilation 
and  convenient  access  for  the  enlarging  operations  and 
furnished  accurate  information  on  the  character  of  rock 
throughout  the  tunnels.  By  driving  adits  eight  faces 
were  opened  up  for  attack,  in  addition  to  those  at  the 
portals.  The  bulk  of  the  footage  in  the  top  headings 
was  driven  through  the  adits.  Twelve  faces  were  the 
most  ever  worked  at  one  time.  Mucking  went  on  con¬ 
tinuously,  the  crews  alternating  between  headings, 


drilling  one  face  while  mucking  operations  were 

under 

way  in  the  other. 

Progress  in 

the  top  headings  was  as  follows : 

Ft. 

Ft. 

June,  1931 . 

July,  1931 . 

.  410 

October,  1931 . 

4,147 

.  1,045 

November,  1931 . 

3.025 

August,  1931 .  . . 

.  1,439 

December,  1931 . 

1,191 

September,  1931 

.  3,235 

January,  1932 . 

120 

The  total  of  14,612  ft.  does  not  correspond  with  the 
combined  length  of  the  diversion  tunnels,  due  to  starting 
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The  main  hoist  motor  is  of  the  series  type  rated  at  75  lip- 
Power  is  supplied  to  this  motor  by  a  60-kw.  differential  com¬ 
pound-wound  d.-c.  generator.  The  swing  and  thrust  motors  arc 
duplicates  elec-tricaily  and  are  rated  at  2S?  hp.  They  are  of  the 
shunt-wound  type  with  separately  excited  fields.  Power  is  sup¬ 
plied  to  these  motors  from  two  221-kw.,  250-volt  differential  com¬ 
pound-wound  d.-c.  generators.  Natural  ventilation  is  used  on  the 
main  motor-generator  set  and  forced  ventilation  by  means  of 
small  individual  motor-driven  blowers  on  the  hoist,  swing  and 
thrust  motors. 

A  small  d.-c.  torque  motor  operated  from  the  exciter  circuit 
furnishes  power  for  automatic  dipi>er  tripping.  Controllers  are 
all  of  the  vertical  handle  type,  with  easily  renewable  wearing 
parts.  A  thumb-operated  switch  on  one  of  lh»-  l•onlr«dlers  ojS’r 
ated  the  di|)per  trip  device. 
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it  Hoover  Dam 


Hlectric  mucker  and  conveyor  for  loading  dump  cars 

Eight  faces  were  worked  simultaneously  by  separate  muckers 
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main  bench  excavations  on  several  portals  before  the 
top  headings  were  completely  driven  from  the  adits. 
RfK'k  excavated  from  the  top  headings  totaled  79,000 
cu.yd.  (solid  measure).  Ten-ton  Baldwin  Westinghouse 
storage-battery  locomotives  hauled  the  muck  from  the 
headings  to  outside  the  adit  portals. 

Considerable  open-cut  excavation  was  neces.sary  in 
jjaining  access  to  the  portals  of  the  diversion  tunnels,  for 
enlarging  purposes.  Marion  model  490,  100-ton  electric 
shovels,  which  had  been  previously  selected  as  best 
suited  for  the  tunnel-enlarging  operations,  were  used 
in  the  open-cut  work.  These  shovels  came  onto  the  job 
e(|uipped  with  2;J-cu.yd.  heavy  rock  dippers,  but  after 
some  experimenting  a  3^-cu.yd.  dipi)er  of  somewhat 
lighter  construction  was  installed  by  the  contractors. 

The  electric  equipment  on  these  shovels  was  designed 


Elearic  drag-line  scraper 
loading  muck  train 

Has  loaded  trains  at  rate  of  500 
tons  per  hour.  Ten-ton  storage 
battery  locomotives  were  used  to 
haul  muck  trains  between  head¬ 
ings  and  adit  portals. 


Electric  shovels  at  work 
in  open  and  adits 

Kigiit  shovels  were  working  simultaneou.sly 
ill  January,  -ilthough  nine  shovels  were  on 
job :  100-ton  shovels  were  u.sed  in  open- 
cut  work. 

A  12.5-lip.,  2,lM»0-voit  induction  motor 
drives  the  main  four-unit  motor-genera  (or 
set  on  the  rear  of  tile  sliovel.  Transformers 
step  the  2,300-volt  power  down  to  4f0  volt.s 
for  the  auxiliary  eiiuipment  on  the  shovei. 
These  auxiliaries  include  a  5.5-kw.  exciter 
motor-generator  set,  a  15-cu.ft.  air  com¬ 
pressor  and  blower  motors  for  ventilating 
the  main  motors. 


Uxcdvalion  Record  of  Mariott  Type  490  Electric  Shorels 
at  Hoover  Dam  Diversion  Tunnels 


No.  of 

.Shovel 

Digging 

Cu.Yd. 

Excavated 

Cu.Yd, 

Pu.Yd.  per 
Digging 

.Moiiili 

Shovels 

Hours 

Hours 

(From  Solid)  per  .Shovel 

Hour 

1931 

Ortolicr. . .  . 

2 

824 

490 

46,080 

56 

94 

Novoiidior. . 

4 

2,440 

953 

119,075 

49 

125 

1  )e«'eiiibcr. . 

7 

4,336 

1,967 

250,395 

58 

127 

1932 

.l.'tnuury. . .  . 

8 

5,928 

3,051 

442,478 

75 

145 

February. . . 

8 

2,384 

1,290 

127,548 

53 

99 

Marrii . 

8 

4,832 

2.152 

218,390 

45 

101 

.April . 

5 

3,416 

1,181 

130,480 

38 

1 10 

May . 

5 

1,424 

501 

62,480 

44 

125 

25,584 

11,585 

1,396,926 

55 

121 

by  W  cstinj^H louse  and  makes  use  of  the  variable  voltaj^e 
system  of  control  on  the  main  motors.  Power  is  broujjht 
to  the  shovel  throu^di  an  oil  circuit  breaker  and  2,300-volt 
trail  cable. 

Writing;  of  these  shovels  in  the  May  issue  of  the  Com¬ 
pressed  Air  Mayaciiie,  Norman  S.  Gallison,  director  of 
the  public  and  jiress  relations  division  of  Six  Com¬ 
panies,  Inc.,  .says: 

These  electric  shovels  made  an  excellent  perform¬ 
ance  record  throughout  the  operations,  with  re¬ 
markably  few  shut-downs  for  repairs. 

'Phe  contractors  have  nine  of  the  Marion  type  490 
shovels,  eight  of  which  were  used  on  the  tunnel-enlarging 
ojierations.  The  accompanying  tahulation  gives  a  record 
of  eight  of  these  machines  uj)  to  June. 

The  average  of  121  cu.yd.  (.solid  measure)  jkt  dig¬ 
ging  hour  is  relatively  high  considering  the  fact  that 
all  material  was  loaded  into  trucks  and  that  the  small 
w(»rking  s])ace  made  it  necessary  for  each  loaded  truck 
to  get  out  of  the  way  l)eforc  an  emi)ty  could  l)c  backed  in 
for  loading.  Individual  j)erforniances  were  as  high  as 
2CX)  cu.yd.  ]K*r  hour.  During  January,  1932,  as  much 
as  16.0()0  cu.yd.  (solid  measurement)  was  removed  daily 
from  the  tunnels. 

IClectrical  and  mechanical  maintenance  oti  the  shovels, 
including  labor  and  supidies,  was  slightly  less  than  0.6 
cent  |K*r  cubic  yard,  and  power  consumption  is  estimated 
from  test  readings  at  0.3  kw.-hr.  i)er  cubic  yard. 

In  addition  to  the  nine  Marion  ty]xi  490  electric 
shovels  the  contractors  have  in  operation  at  the  Arizona 
gravel  ])it  one  Marion  class  125  electric  dragline,  with 
5-cu.yd.  bucket.  iTiis  machine,  like  the  tyjH;  490  shovels, 
has  W'estinghouse  electrical  eciuipment  for  oix:ration  on 
the  variable  voltage  system,  from  a  2,3(X)-volt  supply 
circuit.  The  four-unit  main  motor-generator  is  driven 
by  a  173-hp..  2.2(X)-volt,  line-start  induction  motor. 

'Phe  series  hoist  motor  is  rated  at  125  hp.  and  served 
by  a  lOO-kw..  250- volt  differential  comix>und-wound 
d.-c.  generator.  The  swing  motor  is  rated  at  7^  hp.  and 
served  by  a  25-kw..  250- volt  differential  comixmnd- 
wound  d.-c.  generator.  The  fourth  unit  of  the  main 
motor-generator  .set  is  a  13-kw.,  125-volt  compound- 
wound  exciter,  .\uxiliaries  on  this  dragline  include 
lighting  transformers,  motor-driven  air  compressor  and 
motor-driven  blowers  for  the  ventilation  of  the  hoist 
and  swing  motors.  The  main  motor-generator  .set  is 
ventilated  naturally. 

Phis  electric  dragline  has  a  big  job  ahead  of  it — dig¬ 
ging  the  aggregates  for  more  than  5,C)(X),(XX)  cu.yd.  of 


concrete  which  will  go  in  Ibniver  Dam  and  appurtenant 
works.  The  following  tabulation  gives  the  performance 
of  this  machine  up  to  June: 


DieRiiiK  Total  Pro-  ('u.Yd.  |)er  Ilnur 
Month  .Sliiftii  Hours  duction,  Cu.Yd.  Diggiiif;  Tiinp 

1932 

March .  91  630  188,000  298 

.\pril .  85  496  160,000  322 

.May .  92  528  176,000  333 


With  favorable  digging  conditions  the  machine  has 
loaded  ten-car  trains  (350  cu.yd.)  in  less  than  forty 
minutes,  or  at  the  rate  of  more  than  500  tons  per  hour. 
I’ower  consumption  averages  0.4  kw.-hr.  per  cubic  yard. 

l*!xcavation  of  the  main  diversion  tunnels  was  com¬ 
pleted  in  May.  1932,  .\t  the  present  time  three  of  the 
type  4‘X)  electric  shovels  are  at  work  on  spillway  ex¬ 
cavation  and  on  roJid  work.  Two  more  may  be  used  in 
the  penstock  tunnels  this  fall.  Other  work  for  these 
shovels  involves  digging  the  necessary  material  for  the 
coffer  dams,  e.xcavation  for  the  main  dam  foundation 
and  reclaiming  of  a  certain  amount  of  concrete  aggregate 
which  must  be  removed  before  the  dam  is  completed,  as 
the  present  gravel  pit  will  be  fl(K)ded  l>efore  that  time. 

T 

Boston  Water  Heating  Costs 
Are  Low  per  Person 

At  a  little  above  the  cost  of  a  3-ccnt  postage  slam|) 
the  Boston  h'dison  Company  will  heat  water  on  its  off- 
peak  rate  for  one  day  i)er  |)erson.  according  to  an 
analysis  of  twenty  installations  in  its  residential  terri¬ 
tory.  Ty])ical  monthly  hills  for  se])aratcly  metered 
energy  for  water  heating  range  from  .$2.72  per  month 
for  a  family  of  two  j)ersons  in  a  six-room  home  in 
Watertown  to  a  maximum  of  $6.04  for  a  family  of 
five  in  Winchester  occu])ving  a  six-room  place.  TIu' 
energy  rate  for  water  heating  is  1  cent  per  kilowatt- 
hour.  charging  hours  for  tanks  l)eing  unlimited  except 
from  3  ]).m.  to  10  ]).m.  In  general  the  o|K:rating  cost 
per  per.son  ranges  between  $0.90  and  $1.30  per  monlli 
in  this  service. 


Cross-Sectional  Water-Heating  Costs,  Boston  Edison 

oir-resk  Kair 


Tank 

Avg.  ()|>er. 

(  'nut  |HT 

laK-ation  of 

('apacity 

No.  of 

Bath 

(V>8t  per 

IVrmiii  per 

Customer 

in  Gals.  People 

Rooms 

RiK>inH 

M  until 

D,iy,  (  put? 

•Arlington . 

50 

5 

8* 

1 

$5.39 

3.6 

•Ashland . 

50 

4 

8 

1 

3.77 

3.1 

Auburndale . 

50 

5 

6 

1 

4.61 

3 

Bedford . 

50 

3 

8 

1 

3.56 

3.9 

('arlisle . 

50 

3 

8 

1 

2.77 

3 

Dedham . 

50 

4 

6 

1 

4.34 

3.6 

Dover . 

50 

4 

7 

1 

4.  50 

3.7 

Framingham . 

50 

4 

8 

1 

3.42 

2.8 

l.exington . 

50 

3 

6 

1 

4.05 

4.5 

Natick . 

50 

3 

7 

1 

3.83 

4.2 

Needham . 

50 

4 

7 

2 

3.99 

3.3 

Sherburn . 

50 

4 

9 

2 

5.46 

4.5 

Stoneham . 

50 

3 

8 

1 

3.95 

4  4 

Watertown . 

50 

2 

6 

1 

2.72 

4.5 

West  Roxbury. .  . 

50 

5 

s  8 

1 

4.75 

3.2 

W  incheeter . 

50 

5 

6 

1 

6.04 

4 

n  rookline . 

60 

6 

9 

1 

4.83 

2.7 

Hyde  Park . 

60 

3 

8 

1 

4.62 

5.1 

Needham . 

60 

4 

7 

1 

4.26 

3.5 

Newton . 

60 

5 

7 

2 

4.33 

2.7 

ELECTRICAL 

WORLD 

—  September 

21,1932 

402 


July  Central  Station  Revenue  Off  8.9  Per  Cent 


AS  W  AS  foreshadowed  by  the  weekly  statistics  on 
energy  priKluction.  July  returns  of  central-station 
L  revenue  suffered  a  further  slight  slip  from  last 
year  s  values.  Including  estimated  oi)erations  of  com- 
jtanies  not  reporting  the  total  for  the  month  was  $152,- 
370.(XX),  a  decrease  of  8.9  i)er  cent  from  the  corresix)nd- 
ing  month  in  1931,  against  8.0  per  cent,  revised,  in 
|uiie.  ()|)erating  e.\i)enses,  amounting  to  $66,410,000, 
were  down  1 1 .6  j)er  cent  against  9.3  i)er  cent  in  the 


jireceding  month.  Energy  generated  in  central  station 
power  plants  was  slightly  over  6,101,000,000  kw.-hr. 
The  decrease  from  last  year  was  15.6  [)er  cent;  in  June 
it  was  12.4  i)er  cent.  Net  earnings  l)efore  taxes  and 
depreciation  fell  off  only  6.7  i)er  cent. 

In  making  comparisons  it  should  l>e  noted  that  there 
were  two  fewer  working  days  in  the  month  this  year 
than  last.  This  difference  is  believed  to  have  had  an 
appreciable  effect  on  the  energy  output  and  may  have 
had  some  influence  also  on  the  flnan- 
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Avero(0e  Daily  Ener9y  Genera+ed 


'Av'=”~ooe  for  preceo/ma  five  year's 
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Table  / — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Correapondins  Month  of  Previous  Year 


.Month 

1932 

Generated,  Thousands  of  Kw.-Hr.*  j 

Purchased  for  Ucsale 

Total 

Hydro  | 

Futi 

Generated 

Per  Cent 
Inc. 

Generated  | 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Tlious.  1 
Kw.-Hr. 

IPer  Cent 
Inc. 

A|iril . 

6.339,294 

—  12. 1 

2.950.757 

-1-  0.  1 

3,388.537 

—  19.7 

1.650.000 

—  9.0 

^t:»y  . 

6.215,698 

13.5 

2.842.028 

—  4.0 

3.373.670 

—20.5 

1.668.000 

—  10.  5 

■lunc.  . 

6.132,175 

—  12.4 

2.500.096 

—  9.4 

3.632.079 

—  16.7 

1.643.000 

—  9.7 

Jiiiv. . . . 

6.101.538 

—  15.6 

2,495.884 

—  0.2 

3.605.654 

—23.7 

1.714.000 

—  10.0 

Table  II — Regional  Operation,  Revenue,  Energy  Output,  in  July,  1932 

Compared  with  Corresponding  Month  of  Previous  Year 


llcgion 

Kevenue 

Energy  Generated,  Thousands  of  Kw  -Hr.* 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Unitwl  .States . 

.Vw  England.  . 

Middle  .Xtlantic.  .  .  , 
North  Central, 
ntst  North  f'entral. 
^uth  .Atlantic. . . . 
^t  South  Central, 
''est  South  Central. 
Mountain. . . 

Pacific _ 

152.370 

15.520 

39.410 

35.140 

12,970 

16.950 

4.990 

8.430 

3.590 

15.370 

—  8.9 

—  6.8 

—  6.7 

—  11.2 
—  8.8 

—  8.3 

—  12.5 

—  9.7 

—  14.6 

—  8.5 

6.101.538 

383.463 

1.523.699 

1.332.187 

464.077 

642.165 

776.195 

348.539 

194.035 

937.178 

—  15.6 

—  14.2 

—  12.2 

—  18.5 

—  5.9 
—21.9 
+  2.4 

—  15.6 
—29.7 

—  17.4 

2.495.884 

185.543 

421.471 

129.647 

145.291 

331.467 

232.156 

12.088 

155.863 

882.358 

—  0.2 

—  4.2 

—  5.5 
-1-  7.2 
+  31.5 
—20.5 
+  13.3 

-h  143.0 
—34.0 
+  15.0 

3.605.654 

197.920 

1.102.228 

1.202.540 

318.786 

310.698 

44,039 

336.451 

38.172 

54.820 

—23.7 

—21.8 

—  14.5 

—  20.6 

—  17.0 
—23.2 
—32.2 

—  17  6 

—  5.2 
85.0 

•By  courtesy  of  U.  S  Geological  Survey,  with  deductions  for  operations  nut  regarded  as  central-station 
operatioin. 
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cial  ()|)erations.  \’ery  recently  the  dis¬ 
parity  in  energy  output  between  this 
and  last  year’s  figures  has  been  <li- 
minishing.  The  effect  should  he  re¬ 
flected  in  the  September  revenue. 

Of  the  total  output  an  unusually 
large  fraction  for  this  season  of  the 
year  came  from  water  |H)wer,  41  ])er 
cent.  The  actual  {|uantity  was  nearly 
the  same  as  in  July,  1931.  This  left 
a  much  smaller  balance  to  l)e  gener¬ 
ated  from  fuel,  the  reduction  in  this 
item  being  almost  one-fourth.  .\s  a 
conse(|uence  fuel  consumption  was 
reduced  by  some  800,000  tons  of  coal 
or  its  efjuivalent.  Tin*  diminution  ac¬ 
counts  for  a  gcMKl  part  of  the  $8,760,- 
000  decrease  in  ojierating  exiK*nses. 
aside  from  savings  due  to  jirice 
changes  on  the  remainder,  and  indi¬ 
cates  that  economies  have  not  gener¬ 
ally  involved  drastic  cuts  in  employ¬ 
ment. 

In  the  matter  of  revenue  the  vari¬ 
ous  geographic  divisions  held  (|uite 
closely  to  the  conditions  i)revailing  in 
June.  The  Xew  England  and  Mid¬ 
dle  Atlantic  states  came  within  7  per 
cent  of  their  income  a  year  ago;  the 
Xorth  Central  industrial  regions  and 
the  Southwestern  oil  country  con¬ 
tinue  low ;  in  the  Mountain  .states  the 
decrea.se  from  1931  figures  again 
widened  and  now  approaches  15  |)er 
cent.  The  East  South  Central 
region  also  is  seriously  off — 12.5  ikt 
cent,  not  very  different  from  the 
revised  figure  for  June. 

Table  III — Central-Station  Financial 
Operations  in  the  United  States 


Compared  with  Corresponding  Month  of  Previous 
Year 


Month 

Total  Gross  Revenue 
from  Sale  of  Energy* 

Total  Operating  and 
Maintenance 
Expensel 

1932 

Thousands 

Per  Cent 
Inc. 

1932 

Thousands 

Per  Cent 
Inc. 

.April. . . 

$164,860 

—  6  4 

$70,756 

—  6.7 

May.  .  . 

158.300 

—  7.7 

68.070 

—  8.7 

•lune. .  . 

154,960 

—  8.0 

67.510 

—  9.3 

.luly. ... 

152.370 

—  8.9 

66.410 

—  11.6 

•.Aggregate  groee  revenue  from  consumers  and  from 
other  utilities  for  energy  for  resale,  involving  a  certain 
amount  of  duplication. 

1l)oes  not  include  interest,  taxes,  depreciation  or 
sinking  fund,  with  some  unavoidable  exceptions. 
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Fig.  1 — Duration  of  morn¬ 
ing  and  evening  twilight 
at  Toledo 

Daily  time  of  sunset  and  sun¬ 
rise  have  been  used  as  base  line. 


A  Basis 


Street- 


Schedules 


By  P.  R.  KNAPP 

Superintendent  Electric  Distribution  Toledo  Edison  Company 

Contracts  entered  into  by  electric  utilities  for 
supplying  municipal  street  lighting  govern  the 
turning  on  and  off  time  by  referring  to  daily  sun¬ 
rise  and  sunset.  A  frequently  used  contract  clause  is 
“Lights  shall  be  turned  on  no  later  than  30  minutes  after 
sunset  and  extinguished  no  sooner  than  30  minutes 
before  sunrise.”  The  writer  has  seen  contracts  that 
specify  that  sunrise  and  sunset  shall  be  determined  for 
the  latitude  of  the  municipality ;  others  sj^ecify  only 
longitude. 

.Since  both  latitude  and  longitude  are  involved  in  accu¬ 
rately  determining  the  time  of  sunrise  and  sunset  for 
any  locality,  the  omission  of  one  or  both  indicates  a  lack 
of  understanding  of  what  in  reality  is  a  comparatively 
easily  determinable  phenomenon.  This  is  explainable 
due  to  the  fact  that  few  electrical  men  are  familiar  with 
the  astronomical  data  involved.  Conversation  with  vari¬ 
ous  o|)erators  has  confirmed  the  oi)inion  that  there  is  a 
feeling  of  indefiniteness  and  apprehension  in  formulating 
street-lighting  schedules.  The  ])roccdure  is  not  difficult 
and  entails  the  use  of  only  the  simplest  arithmetic. 

The  following  material  is  all  that  is  necessary  for  the 
ready  solution  of  the  problem : 

1.  Ivatitude  and  longitude  for  the  bx'ation  concerned. 
Readily  obtainable  from  the  U.  S.  Government  topo¬ 
graphical  maps  and  many  other  sources. 

2.  'I'ime  zone  in  wdiich  city  is  located  and  the  stand¬ 
ard  meridian  for  that  zone. 

3.  The  Nautical  Almanac.  Purchasable  from  the  Super¬ 
intendent  of  Documents,  U.  S.  Government  Printing 
(Office,  Washington,  D.  C. 

Hy  oi)ening  the  Nautical  Almanac  to  the  tables  cover¬ 
ing  “Local  Civil  Time  of  Sunrise”  and  “Local  Civil 
'Time  of  Sunset”  the  civil  time  (which  may  be  considered 
as  ai)plying  to  any  time  zone,  such  as  Eastern,  Central, 
etc.)  for  these  events  at  the  latitude  with  which  we  are 
concerned  can  readily  be  obtained  by  interpolation.  This 
gives  the  time  at  the  latitude  involved,  but  on  the  stand¬ 
ard  meridian  for  the  time  zone.  To  obtain  the  time  at 
any  station  it  is  necessary  to  increase  this  figure  by  the 
number  of  minutes  the  station  is  west  of  the  standard 
meridian  (1  deg.  =  four  minutes),  or  decrease  it  by  the 
number  of  minutes  the  station  is  east  of  the  standard 
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meridian.  The  actual  computation  is  much  simpler  than 
the  above  explanation  might  indicate. 

Example:  Determine  the  hours  of  sunrise  for  Tttledo,  ( tliio, 
on  June  1.  1932. 

Latitude  of  Toledo  41  deg.  39  minutes  20  seconds  N. 

Longitude  of  Toledo  83  deg.  32  minutes  40  .seconds  W. 

Toledo  lies  in  the  Eastern  time  zone,  from  which  the  standard 
meridian  is  75  deg.  0  minutes  0  seconds  W. 

From  the  tables  in  the  Nautical  Almanac  sunrise  on  June  1, 
1932,  occurs 

at  40  deg.  N.  latitude  4 :33  a.m. 
at  45  deg.  N.  latitude  4:17  a.m. 
interpolating  at  41  deg.  39  minutes  20  seconds  4  :27  :7 

Correcting  for  minutes  station  is  west  of  .standard  meridian 
83  deg.  32  minutes  40  seconds 
75  deg.  0  minutes  0  seconds 


80  deg.  32  minutes  40  seconds 
(80  deg.  32  minutes  40  seconds)  X  4  =  34.18  minutes. 
4 :27 :7  a.m. 

34.18 


5:01.88  a.m.  sunrise  at  Toledo,  Ohio,  on  June  1,  19.12,  given 
in  Eastern  standard  time. 

In  a  similar  manner,  the  lime  of  sunset  and  stin- 
rise  may  be  obtained  on  any  clay  of  the  year  and  for 
any  location  on  the  globe.  As  there  is  but  a  slight 
variation  in  the  above  data  from  year  to  year,  tbe  policy 
of  operators  concerning  schedule  revisions  will  vary.  It 
is  the  belief  of  the  author  that  recalculations  should  he 
made  for  each  leap  year  and  tbe  year  immediately  fol¬ 
lowing.  the  latter  data  being  utilized  until  tbe  next  snhse- 
quent  leap  year. 

Understanding  of  this  problem  and  its  proper  applica¬ 
tion  will  eliminate  many  violations  of  contracts  which 
exist  at  tbe  present  time.  This  is  es[)ecially  true  on 
medium-sized  and  small  properties  wdiere  tbe  time  sched¬ 
ule  in  use  is  taken  bodily  from  the  nearest  large  proja  rty, 
neglecting  tbe  difference  in  sun  time,  which  forms  the 
basis  of  tbe  contract  and  which  exists  because  of  the 
difference  in  latitude  and  longitude  of  tbe  two  places. 

A  review  of  the  more  common  and  general  factors 
which  are  involved  in  the  sample  computation  may  Ix' 
helpful. 

It  is  obvious  that  it  is  never  the  same  time  of  day  at 
the  same  moment  at  two  places  east  or  west  of  each 
other.  Formerly  the  use  of  local  time,  under  which  noon 
at  any  location  was  determined  by  the  passing  of  the 
sun  across  tbe  meridian  for  that  point,  caused  great 
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mconvenience  to  travelers,  industry  and  business.  To 
overcome  this  condition  the  arrangement  now  in  use  was 
devised.  Since  the  sun  (apparently)  travels  around  the 
earth  once  in  24  hours,  and  in  making  this  circle  com¬ 
pletes  a  journey  of  360  deg.,  standard  meridians  were 
adopted  which  are  15  deg.  or  one  hour  apart.  The  time 
at  which  the  sun  passes  a  standard  meridian  is  used 
as  noon  throughout  a  zone  extending  seven  or  eight 
degrees  on  either  side.  This  is  called  standard  time. 

The  longitudes  which  mark  the  zones  are  reckoned  from 
Greenwich.  Thus  we  see  that  although  local  time  varies 
continuously  as  we  travel  east  or  west,  standard  time 
varies  only  by  jumps  of  one  hour  as  boundaries  of  the 
zones  just  described  are  crossed.  This  should  clarify 
that  part  of  the  calculation  for  sunrise  in  which  the  cor¬ 
rection  was  made  for  the  minutes  any  station  is  east  or 
west  of  the  standard  meridian. 

Twilight  variation 

After  a  correct  time  schedule  has  been  put  into  effect 
for  street-lighting  control  it  may  be  found  that  complaints 
are  made  during  the  last  quarter  of  each  year  by  citizens 
and  city  officials  because  they  have  noticed  that  the  street 
lights  are  coming  on  when  the  intensity  of  natural 
illumination  is  much  lower  than  it  was  during  the  sum¬ 
mer  months.  This  is  commonly  attributed  to  the 
occurrence  of  a  larger  percentage  of  cloudy  days.  How¬ 
ever,  there  is  another  and  important  factor  which  is 
overlooked  entirely,  and  this  is  the  variation  of  interval 
of  twilight.  In  latitude  42 
deg.  there  is  a  variation  of  j 

45  minutes  in  the  duration  of  >0  End  of  twilight  - 
twilight  between  June  and  •  * 

March.  This  is  a  large  fac-  ^  8 
tor  to  be  neglected.  From  a  i  — 
practical  viewpoint  of  provid-  6 
ing  satisfactory  year-round  5  - - 


street  illumination  it  would  be  much  more  desirable  and 
logical  to  base  the  time  of  turning  on  and  off  street 
lights  on  the  time  of  the  end  of  twilight  rather  than  the 
present  universal  practice  of  using  the  time  of  sunset. 

Fundamentally  what  is  desired  is  that  city  streets 
should  be  artificially  illuminated  when  the  intensity  of 
illumination  from  daylight  falls  below  a  certain  value. 
This  occurs  during  the  interval  of  twilight  and  does  not 
vary  directly  with  the  time  of  sunset,  yet  present-day 
street-lighting  contracts  are  written  on  the  assumption 
that  natural  light  intensity  varies  directly  with  the  inter¬ 
val  of  time  after  sunset. 

Reference  to  Fig.  1  shows  time  of  sunset  plotted  as 
a  base  line,  with  the  curve  showing  end  of  twilight 
period.  It  will  be  noted  that  there  is  considerable  varia¬ 
tion  in  twilight  duration  over  the  annual  cycle.  Fig.  2 
shows  twilight  and  sunrise  and  sunset  plotted  to  same 
scale. 

In  order  most  satisfactorily  to  meet  the  conditions 
which  have  been  pointed  out,  as  well  as  the  “dark  day’' 
factor  with  which  every  one  is  familiar,  the  writer  has 
used  the  following  schedule : 

1.  Establish  time  bands  between  the  sunrise,  sunset 
and  twilight  curves,  the  upper  limit  of  this  time  band 
being  established  by  existing  street-lighting  contract,  the 
lower  limit  set  to  give  the  band  a  width  of  fifteen 
minutes. 

2.  This  band  of  fifteen  minutes  width  establishes  the 
“working  tolerance.” 


"’'^Sunset 
Experimenta/  time  bartc/ 


Figs.  2  and  3 — Time  of  sun¬ 
rise,  sunset  and  twilight  at 
Toledo  (1932) 

Fifteen-minute  time  bands  pro¬ 
vide  operators  with  workinif 
tolerance  during  twilight  period 
and  assist  In  overcoming  dark- 
day  factor.  In  Fig.  3  the  time 
bands  have  been  advanced  fif¬ 
teen  minutes  during  the  fall, 
winter  and  spring  months  be¬ 
cause  of  shorter  twillgiit  period. 


Fxperimenta/'time  band 


^Sunrise 


Beginning  of  morning  twilight  - 


[~! - ' 

'  ' 

— 

1  End  of  evening  twilight 

_ - 

kr 

1 

.  Experimental  time  band 
Sunrise 


>Jan.  Feb.  Mar,  Apr.  May  June  July  AU9.  Sept.  Oct.  Nov.  Dec. 
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Auj.  Sept.  Oct.  Nov.  Dec. 


3.  A  timetable  is  placed  in 
the  hands  of  a  competent  ob¬ 
server,  such  as  a  load  dis¬ 
patcher. 

4.  This  observer  deter¬ 
mines  from  the  nature  of  the 
day  when  lights  are  to  be 
turned  on  and  off.  He  cannot, 
however,  exercise  his  discre¬ 
tion  beyond  the  limits  of  the 
time  bands.  He  cannot  order 
lights  on  before  the  lower 
limit  of  time  band  and  lights 
must  be  on  before  upper 
limit  is  passed. 
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System  conditions 
clearly  shown 

In  the  squares  are  tlie 
mechanical  indicators 
operated  by  Strowger 
relays  to  show  switch 
and  breaker  positions. 
Energized  equipments 
are  indicated  by  red, 
and  de-energized  by 
flashing  lamps. 


System  Operator  Sees  the  System 


By  S.  M.  HAMILL,  Jr. 

Electric  Operating  Department, 

Union  Gas  &  Electric  Company,  Cincinnati,  Ohio 


AMONG  the  major  requirements  of  a  satisfactory 
system  operators’  board  are  (1)  that  it  should 
.i.  .^be  adaptable  with  least  trouble  and  expense  to 
supervisory  and  remote  control  methods  as  they  find 
larger  application  in  power  system  operation;  (2)  that 
expansion  of  control  be  easily  applied  as  the  system 
grows;  (3)  that  it  reproduce  quickly  and  with  fidelity 
changes  in  system  operating  conditions  as  they  occur  so 
that  these  conditions  at  all  times  are  apparent;  and  (4) 
that  it  require  a  minimum  of  effort  and  attention  in  its 
operation.  That  these  features  and  others  desired  are 
adequately  incorporated  in  the  board  recently  installed 
by  the  Union  Gas  &  Electric  Company  appears  to  be 
proved  by  its  performance  in  the  first  months  of  its 
operation.  The  new  board — the  largest  of  its  kind  in 
the  country  when  installed — employs  the  latest  advances 
in  the  Strowger  dial  system  of  automatic  telephone  oper¬ 
ation  and  was  furnished  by  the  Automatic  Electric 
Company. 

The  deficiencies  of  the  old  board — such  as  large  panels 
costly  to  replace  and  requiring  the  art  of  the  sign  painter 
when  system  changes  were  made,  inconvenience  of  oper¬ 
ation  and  the  consequent  tendency  of  the  operators  to 
])ermit  the  board  indications  to  lag  behind  system  condi¬ 
tions  —  furnished  an  experience  background  against 
which  quite  definite  specifications  for  the  new  board 
could  be  set  up.  Among  the  points  covered  were: 

1.  Face  of  board  to  be  made  up  of  small  removable 
squares. 


Modern  devices  and  arrangements 
employing  relaying  and  selective 
features  developed  in  telephone 
practice  find  effective  use  in  power 
system  control. 

2.  Switches  to  be  represented  by  small  mechanical 
indicators  to  be  placed  in  the  squares. 

3.  Mechanical  indicators  to  be  electrically  operated 
from  system  operator’s  desk  by  means  of  ordinary  tele¬ 
phone  dial. 

4.  Mimic  power  system  to  be  installed  on  face  equip¬ 
ment. 

5.  Energy  for  operation  of  board  to  be  a.c.  and  d.c. 
with  stand-by  battery  for  supplying  both  sources  in 
emergency. 

6.  Two  independent  stations  to  be  provided  for  two 
dispatchers  for  simultaneous  operation  of  different  parts 
of  board. 

7.  Equipment  to  be  designed  for  future  use  with 
supervisory  control  and  remote  indications  without  major 
changes  in  present  equipment. 

8.  Selection  of  switches  by  means  of  dial  to  follow 
the  numbers  already  assigned  for  stations  and  switches 
(no  new  arbitrary  numbers  to  be  used). 

The  board  is  composed  of  eleven  sections,  10^ 
high  by  3  ft.  wide.  The  central  five  sections  are  parallel 
to  the  operators’  desks,  with  the  end  sections  set  roughly 
on  the  arc  of  a  circle.  The  face  equipment  consists  of 
small  steel  escutcheons  1^  in.  square  mounted  on  back- 
frame  grids.  Air-break  switches,  disconnects  and  oil 
switches  are  represented  by  escutcheons  with  square 
holes  cut  in  them.  In  back  of  the  hole  and  mounted  on 
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before,  the  mechanical  indicators  each  have  a  pair  of 
auxiliary  contacts  which  are  closed  when  the  indicator 
drum  is  in  the  red  position,  and  are  open  in  all  other 
positions  of  the  drum.  Starting  with  all  the  indicators 
representing  sources  of  power,  such  as  generators  or 
interconnection  points,  one  side  of  the  contacts  of  each 
of  these  source  indicators  is  connected  to  the  ip  bus. 
From  the  other  side  of  these  contacts  jumper  wires  run 
to  the  contacts  of  other  indicators,  in  such  a  manner  that 
the  complete  single-line  diagram  of  the  system  is  dupli¬ 
cated.  The  jumper  wires  correspond  to  the  connections 
on  the  single-line  diagram  and  the  contacts  on  the  in¬ 
dicators  represent  the  various  switches  and  disconnecting 
devices.  At  the  desired  points  on  the  mimic  power 
scheme  the  indicating  or  potential  lamps  are  connected 
between  the  mimic  power  scheme  wire  and  the  ±  bus. 
In  addition  to  having  one  side  of  the  lamp  connected  to 
the  mimic  power  scheme,  the  same  side  of  the  lamp  is 
also  connected  to  a  flashing  bus,  which  is  energized  and 
de-energized  at  intervals  of  one  second. 

The  operation  of  the  mimic  power  scheme  is  as  fol¬ 
lows;  As  long  as  any  particular  potential  lamp  is  con¬ 
nected  to  a  ±  source  through  the  indicator  contacts  and 
jumpers  it  will  burn  a  steady  red.  As  soon  as  it  is  dis¬ 
connected  from  the  source  by  the  opening  of  contacts  on 
one  or  more  indicators  the  lamp  will  flash.  The  flashing 
lamp  is  the  symbol  of  loss  of  potential  on  that  piece  of 
apparatus.  Thus,  the  mimic  power  scheme  will  give  the 
correct  indications  of  potential  conditions  on  the  actual 
power  system,  provided  the  positions  of  all  of  the 
mechanical  indicators  on  the  bmrd  correspond  with  the 
IKJsitions  of  the  switches  in  the  field  which 
„  they  represent. 

The  PBX  desks  used  in  this  installation 
■  were  supplied  by  and  are  rented  from  the 

Cincinnati  &  Suburban  Bell  Telephone  Com¬ 
pany.  On  these  desks  are  mounted  the  two 
identical  control  equipments  and  display 
panels  belonging  to  the  board.  The  control 
equipment,  consisting  of  a  dial  and  two  keys. 


the  same  steel  grid  is  a  mechanical  target  signal.  This 
consists  of  a  drum  painted  in  four  colors,  to  represent 
oi^en,  closed,  tagged  for  safety,  test,  etc.  The  drum  is 
caused  to  revolve  by  a  solenoid-operated  pawl  device. 
Each  electrical  impulse  causes  the  drum  to  revolve  one- 
eighth  of  a  revolution.  The  target  signals  have  an 
auxiliary  contact  which  closes  when  the  target  shows 
red  or  “closed,”  energizing  the  signal  lamps  in  the  mimic 
power  system.  The  indicating  lamps,  which  represent 
equipments  in  the  mimic  power  scheme,  are  mounted 
behind  escutcheons  like  the  switch  targets.  Lamps,  in¬ 
dicators  and  escutcheons  are  front-mounted,  supported 
by  two  screws.  They  are  completely  interchangeable. 

Selecting  and  operating  target  signals 

The  equipment  used  in  setting  the  various  target  sig¬ 
nals  is  of  the  Strowger  “up-and-around”  type.  These 
selectors  have  been  used  in  automatic  telephone  ex¬ 
changes  for  a  number  of  years.  To  provide  a  visual 
check  of  the  selector  before  any  operation  is  completed 
there  is  provided  on  the  system  operator’s  desk  a  glass- 
Wont  panel  upon  which  are  painted  six  sections  of  digits, 
each  section  containing  the  digits  0  to  9.  Behind  each 
digit  is  a  miniature  lamp  connected  to  the  selector.  As 
the  first  two  digits  of  a  switch  number  are  dialed  the 
miniature  lamps  behind  the  glass  light  up  and  give  an 
indication  that  the  selector  has  stopped  on  the  correct 
p)oint. 

Energized  and  de-energized  equipments  are  repre¬ 
sented  on  the  board  by  constant  burning  and  flashing, 
respectively,  of  the  indicating  lamps.  As  mentioned 


Sign  painter  not  needed  for  boards 

One  of  the  attractive  features  of  the  board  is  the 
method  of  stenciling  the  face  equipment.  With  tlie 
old  type  of  board  one  of  the  greatest  maintenance 
expenses  was  the  painting  of  the  face  equipment. 
The  pictures  show  the  magnetic  chuck  used  to  hold 
the  escutcheons  while  stenciling,  and  one  of  the 
stencils  with  its  rubber  squeegee.  In  order  to  sten- 


Behind  the  escutcheon  plates 

At  the  right  are  the  mechanical  and  at  the  left 
the  lamp  indicators. 


cll  the  escutcheon,  it  is  placed  in  the  magnetic 
chuck,  the  appropriate  stencil  is  laid  over  it,  a 
small  amount  of  paint  is  placed  on  the  silk  screen 
and  the  squeegee  is  scraped  across  it.  The  opera¬ 
tion  is  extremely  rapid  and  simple.  No  skill  is  re¬ 
quired  and  the  stenciled  lines  always  match  up 
correctly  when  mounted.  Fifteen  frames,  three 
stencils  to  the  frame,  were  furnished  with  the 
board.  These  take  care  of  all  possible  symbols, 
right  and  left  hand  corners,  vertical  and  horizontal 
straight  lines,  switches,  transformers,  etc. 
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Special  design  PBX  desks 

One  hundred  line  cord  PBX  s 
are  mounted  In  ulandard  office 
deeks.  Note  carrier-current 
telephone  twiet  keys  at  left  and 
display  panels  at  right. 


is  mounted  directly  in  the 
key  shelf  of  the  PBX  board. 
The  controls  are  arranged 
so  that  each  system  operator 
may  operate  indicators  in 
different  stations  simultane¬ 
ously,  but  the  first  operator 
to  start  operations  in  any  par¬ 
ticular  station  automatically 
locks  the  other  out  of  that 
station  until  the  switching 
operation  has  been  completed. 
The  top  of  the  turret  in 
which  the  jacks  are  mounted 
is  only  6^  in.  above  the 
surface  of  the  desk.  This 


extremely  small  height  was 

necessary  in  order  to  allow  an  unobstructed  view  of  all 
parts  of  the  system  operator’s  board. 

In  addition  to  the  leased  telephone  lines  which  con¬ 
nect  with  most  of  the  substations,  two  of  the  company’s 
private  lines  and  carrier  current  telephones  terminate  on 
the  PBX’s.  This  gives  a  high  degree  of  flexibility  to  the 
entire  communication  system.  The  appearance  is  ex¬ 
tremely  pleasing.  A  very  few  of  the  telephone  relays 
are  mounted  in  the  rear  of  the  desks,  the  balance  are 
mounted  on  a  relay  rack  in  the  rear  of  the  system  oper¬ 
ator’s  board.  This  arrangement  means  that  the  system 
operators  will  have  practically  no  annoyance  from  tele¬ 
phone  maintenance  men  working  in  front  of  the  desks. 

Operating  experience 

In  the  six  months  that  the  new  equipment  had  been  in 
operation  when  this  article  was  prepared  the  expectations 
of  its  advantages  had  been  fulfilled.  Due  to  the  low 
front  PBX  it  has  been  possible  to  place  the  system 
operator’s  chairs  only  12  ft.  from  the  front  of  the  board. 
This  has  allowed  such  good  visibility  that  the  numbers 
of  all  the  indicators  and  lines  can  be  read  easily  from 
the  desks.  For  the  first  time  there  has  been  an  exact 
up-to-the-minute  diagram  for  the  system  operators, 
which  tells  at  a  glance  the  condition  of  all  switches  on 
the  system.  There  has  been  no  tendency  to  let  the  con¬ 
ditions  represented  on  the  board  lag  behind  the  system 
set-up.  because  the  method  of  operating  the  indicators  is 
so  simple. 

In  complicated  switching  procedures  the  mimic  power 
scheme  has  aided  in  a  clear  and  rapid  understanding 
of  what  will  take  place.  The  moves  are  rehearsed  on 
the  board  previous  to  ordering  the  field  work.  On  sev¬ 
eral  occasions,  while  the  system  was  in  an  abnormal  con¬ 
dition  due  to  work  outages,  system  trouble  has  developed. 
Under  these  conditions  the  system  operators  have  been 
able  to  restore  service  very  quickly,  as  all  of  the  abnormal 
conditions  were  shown  directly  in  front  of  them.  To 
date  no  major  troubles  have  developed  on  the  board  and 
it  has  not  been  necessary  to  have  adjustments  made  by 
any  one  except  the  power  company’s  maintenance  men. 


Rural  Service  Responds 
to  Load  Development 

By  E.  C.  EASTER 

Chairman  Rural  Electric  Sennce  Committee, 
Southeastern  Dk'ision,  N.E.L.A. 


Electricity  can  be  sold  to  the  farmer  and  it  must  be 
sold  to  him  if  rural  service  is  to  make  progress  at  all 
in  keeping  with  its  potentiality.  Many  farm  lines  that 
have  been  installed  and  then  left  alone  have  abundantly 
proved  that  the  business  will  not  develop  by  itself.  A 
conspicuous  comparison  illustrating  this  point  is  fur¬ 
nished  by  the  attached  table  of  kilowatt-hour  sales  to 
rural  customers  in  1930  and  1931  of  the  four  divisions 
of  the  Florida  Power  &  Light  Company.  The  large 
increase  in  the  southern  division  is  ascribed  by  Forrest 
D.  Banning,  head  of  the  rural  development  division  of  the 
company,  as  due  “to  the  fact  that  we  have  had  one  man 
devoting  his  entire  time  to  the  building  up  of  rural  load 
plus  the  part-time  effort  of  another.  There  are  73 
dairies  located  in  this  division,  and  of  this  number  55 
are  receiving  electric  service  from  the  Florida  Power 
&  Light  Company.  This  remarkable  saturation  has  been 
induced  by  a  farm  combination  rate  schedule  of  the 
promotional  type  which  has  made  the  full  electrification 
of  these  dairies  merely  a  question  of  how  long  it  would 
take  the  dairymen  to  raise  enough  money  to  buy  elec¬ 
trical  refrigeration,  sterilization  and  other  equipment. 
In  my  opinion  the  showing  brings  out  the  advantage  of 
a  continuous  concentrated  line  of  attack  in  the  advance¬ 
ment  of  rural  developments.’’ 


Kdowatt-Hour  Sales  per  Farm  Customer 


Florida  Power 


Division  1930 

Northern .  1,335 

Southern .  1,927 

Eastern .  2,050 

Western .  1,129 

Company .  1,498 


Light  Company 


1931 

Increase 
per  Cent 

1,351 

1.2 

4,722 

145.0 

2,487 

21.3 

1,508 

33.6 

lAn 

58.4 
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Insulation  Co-ordination — 

a  Lightnins  Defense 


By  R.  N.  CONWELL 

Transmission  and  Substation  Engineer 

Public  Service  Electric  &  Gas  Company,  Newark,  N.  J. 


CO-ORDINATION  or  rationalization  of  insulation 
has  as  its  object  the  improvement  of  service  by  so 
selecting  the  levels  of  insulation  employed  under 
surge  conditions  that  the  necessary  equipment  will  remain 
in  service  at  the  sacrifice  of  the  less  important  equipment. 
If  proper  levels  are  selected  for  line  and  equipment  in¬ 
sulation  based  on  their  relative  economic  and  service 
importance  several  collateral  advantages  should  be  ob¬ 
tained  resulting  from  the  standardization  of  equipment 
insulation.  The  amount  of  specially  insulated  equipment 
ordered  should  be  reduced  to  a  minimum,  clauses  in  spec¬ 
ifications  pertaining  to  insulation  may  be  made  uniform 
and  if  bushings  and  similar  parts  are  further  standardized 
mechanically  the  number  of  spare  parts  may  be  reduced. 

The  crux  of  the  whole  situation  is  the  determination 
of  the  insulation  levels  and  methods  of  co-ordinating 
these  in  such  manner  as  to  be  applicable  to  the  majority 
of  situations  found  in  practice.  Since  insulation  is  con¬ 
sidered  only  from  the  standpoint  of  the  prevention  or 
•selective  promotion  of  failures  under  surge  conditions, 
the  nominal  voltage  ratings  are  mere  labels,  nothing  more, 
and  co-ordination  must  be  effected  on  the  basis  of  the 
characteristics  of  equipment  and  lines  when  these  are 
subjected  to  “standard  waves”  of  both  polarities.  These 
waves  should  approximate  field  conditions  as  nearly  as 
possible. 

Exposure  to  lightning  determines  co-ordination 

In  the  development  of  the  power  industry  there  has 
been  a  universal  acceptance  of  the  desirability  of  lines 
tripping  out  before  the  loss  of  equipment.  Usually,  and 
particularly  in  the  case  of  lower  voltage  lines,  there  have 
been  a  sufficient  number  of  spares  to  maintain  service  at 
stations  in  the  event  of  a  loss  of  one  or  more  sources  of 
supply.  The  majority  of  designers  have  recognized  this 
fact  and  concentrated  their  attention  on  relaying  the  lines 
and  maintaining  the  station  equipment  in  service.  Re¬ 
cently,  however,  due  to  the  use  of  higher  voltages  and 
the  increased  importance  of  services  over  these  lines, 
a  selection  of  preferential  failure  points  in  the  stations 
has  been  brought  about.  In  other  words,  in  some  situ¬ 
ations  the  lines  have  attained  the  importance  of  the  sta¬ 
tions  from  a  service  viewpoint.  It  is  particularly  in  these 
cases  that  the  greatest  benefits  should  be  derived  by  co¬ 
ordinating  the  insulation  levels  of  lines,  buses  and  equip¬ 
ment  in  such  a  manner  as  to  establish  failure  points  on 
the  less  important  parts  and  thereby  retain  in  service  the 
more  important  equipment. 


Fig.  1 — Bus  layout  ia  elementary  form 

If  this  station  is  of  sufficient  importance  to 
justify  the  high  cost  of  the  best  possible  im¬ 
munity  to  lightning  interruption  the  insulation 
levels  may  be  graded  as  in  Fig.  2. 

Now  consider  the  various  component  parts  of  a  project 
affecting  the  levels  of  insulation.  Attention  should  be 
given  to  the  location  with  regard  to  the  frequency  and 
direction  of  lightning  storms.  If  a  comparison  of  sev¬ 
eral  possible  routes  for  lines  or  locations  for  stations  dis¬ 
closes  the  fact  that  one  of  these  is  better  than  the  others 
from  the  standpoint  of  hazards  from  lightning,  this  fact 
should  be  recognized  in  the  cost  analysis  of  the  project 
as  the  greater  lightning  exposures  generally  demand 
higher  insulation  levels,  better  protection  or  more  spare 
lines  or  equipment. 

Failure  to  analyze  the  exposure  properly  may,  more 
often  than  not,. result  in  a  system  which  is  un.satisfac- 
tory  from  a  service  standpoint  or  one  necessitating  ex¬ 
cessive  repairs  as  the  result  of  failures  if  the  insulation 
levels  are  too  low,  or  a  system  having  an  excessive  first 
cost  if  the  levels  are  too  high. 

Line  construction  naturally  falls  into  two  classes,  wood 
pole  and  steel  tower,  with  materially  different  lightning 
flashover  characteristics.  In  fact,  the  type  of  line  con¬ 
struction  so  affects  the  insulation  level  under  surge  con¬ 
ditions  that  the  subject  becomes  most  complicated  unless 
each  class  is  treated  individually.  Furthermore,  lightning 
protective  measures  have  been  devised  which  are  appli¬ 
cable  in  some  cases,  while  in  others  they  either  are  not 
applicable  or  are  not  economically  justified.  For  sim¬ 
plicity,  only  steel  tower  lines  of  the  intermediate  and  high- 
voltage  classes  are  to  be  considered  in  this  discussion. 

In  the  general  procedure  of  co-ordinating  the  insula¬ 
tion  of  lines  and  stations  it  seems  most  natural  and  logi¬ 
cal  that  the  insulation  level  of  the  lines  be  determined 
based  on  service  and  economic  considerations  and  then 
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the  insulation  levels  of  the  station  be  determined  using 
the  line  as  a  base.  An  irrational  attempt  to  fix  the  trans¬ 
former  values  without  reference  to  the  lines  will  result, 
if  the  values  selected  are  too  low,  in  forcing  the  line  in¬ 
sulation  to  a  value  so  low  as  to  render  the  line  unsatis¬ 
factory  in  service  or  limiting  the  number  of  levels  which 
can  be  employed.  If  the  level  selected  is  too  high  the 
result  will  be  an  unwarranted  high  cost  for  the  trans¬ 
formers.  It  is  certain  that  one  or  more  standard  levels 
representative  of  average  conditions  must  be  fixed  in 
order  to  limit  the  special  equipment  required  to  effect 
co-ordination. 

The  line  designer  has  immediately  available  a  wide 
range  of  possibilities  in  the  selection  of  insulation,  clear¬ 
ances,  ground  wires  and  lightning  protective  measures 
as  a  basis  for  ultimate  plans.  It  is  to  be  expected  that 
these  alternatives  will  be  combined  in  such  a  manner  as 
to  produce  a  line  of  such  an  insulation  level  as  to  meet 
service  and  economic  requirements. 

In  establishing  the  insulation  level  of  the  lines  the 
designer  has  to  a  great  degree  established  the  insulation 
level  to  be  used  as  a  base  for  the  terminal  stations,  for 
the  service  reliability  of  these  must  be  at  least  equal  to, 
if  not  greater  than,  the  lines.  Furthermore,  the  design 
of  the  lines  will  determine  the  amplitude  and  frequency 
of  occurrence  of  lightning  surges  transmitted  into  the 
station.  Certainly,  then,  the  insulation  levels  established 
by  these  lines  should  be  taken  as  a  basis  for  the  consid¬ 
eration  of  the  levels  in  the  stations. 

Recent  investigations  of  lightning  have  supplied  some 
valuable  information  for  the  solution  of  the  line  prob¬ 
lem,  but  the  data  are  still  incomplete  and  the  mass  of 
practical  experience  necessary  to  verify  the  theoretical 
conclusions  is  still  unavailable. 


Characteristics  of  Some  220-Kv.  Lines 


Year 

Company 

Line 

Insulators 

DesiKned 

(5i  In.) 
Installed 

Exposed 

to 

Lightning 

1923.. 

So.  Cal.  Ed.  Co.. . 

.  Big  Creek . 

.  12 

12 

No 

1  923.. 

P.G.  *E.  Co . 

.  Pit  River . 

13 

13 

No 

1925.. 

P.P.  4L.  Co . 

.  Wallenpaupack _ 

.  14 

14 

Yee 

1926.. 

So.  Cal.  Ed.  Co. . . 

.  Vincent . 

.  13 

13 

No 

1927.. 

P.  E.  Co . 

.  Conowingo . 

16 

14 

Yes 

1929.. 

P.S.E.  4  G.  Co... 

.  Roeeland-Buahkill . 

18 

16 

Yes 

1930.. 

N.E.  Pr.  Asen. . . . 

.  Fifteen-Mile  Falls . 

15 

Yee 

1931.. 

P.W.  4  Pr.  Co. . . 

.  Safe  Harbor . 

.  17.4 

17.4 

Yes 

Those  who  have  followed  the  development  of  trans¬ 
mission  lines  are  familiar,  however,  with  the  increase  in 
insulation  which  has  taken  place  in  the  last  few  years. 
For  instance,  in  the  220-kv.  field  the  accompanying  table 
shows  that  for  non-lightning  areas  insulation  equivalent 
to  thirteen  5|-in.  standard  suspension  insulators  is  ap¬ 
parently  satisfactory,  while  for  those  areas  where  the 
lines  are  likely  to  be  affected  by  lightning  about  sixteen 
units  are  required  in  the  suspension  strings. 

Similar  analyses  at  other  voltage  ratings  will  certainly 
prove  of  assistance  in  establishing  the  satisfactory  insula¬ 
tion  levels  for  lines  for  these  ratings. 

Station  area  affects  co-ordination  scheme 

In  practice,  substations  and  switching  stations  range 
from  small  compact  structures  to  huge  stations  covering 
many  acres  of  land.  The  size  or  extent  of  the  develop¬ 
ment  will  materially  affect  the  method  of  co-ordination 
applied.  Since  the  zone  of  protection  of  arresters  or  gaps 
is  limited  and  the  conditions  producing  reflections  in 
surges  entering  the  station  vary  over  wide  limits  the  loca¬ 


tion  of  gaps  or  arresters  must  be  predicated  on  these 
conditions. 

The  bus  layout  will  also  have  an  important  bearing  on 
the  problem  as  the  relative  flexibility  of  the  arrangement 
will  govern  the  sections  of  the  bus  or  equipment  which 
may  be  allowed  to  trip  out  without  interruptions  to 
service.  The  amount  of  spare  equipment  habitually  car¬ 
ried  in  service  will  likewise  affect  the  selection  of  pre¬ 
ferred  failure  points  as  well  as  the  character  and  arrange¬ 
ment  of  the  relay  protection  installed.  Some  of  these  are 
primarily  matters  of  engineering  policy,  while  others 
are  intimately  associated  with  the  character  of  service 
which  must  be  supplied  from  the  station  .  Co-ordination 
of  insulation  levels  between  lines  and  stations  may  be 
effected  in  a  number  of  ways.  For  instance,  one  of  the 
methods  which  has  been  proposed  consists  of  installing 
reduced  insulation  on  sections  of  the  line  adjacent  to 
the  station,  making  this  the  relief  gap  for  surges  con¬ 
ducted  into  the  station  by  the  line.  Another  method  con¬ 
sists  of  the  installation  of  relief  gaps  adjacent  to  the 
transformers.  Without  complete  consideration  of  all  of 
the  equipment,  buses  and  lines  involved,  these  two  pro¬ 
posals  do  not  tell  the  whole  story,  nor  is  it  certain  that 
they  provide  the  best  economic  and  service  answer  to  the 
problem.  In  order  to  illustrate  some  of  the  schemes  of 
co-ordinating  insulation  levels  analyses  and  results  ob¬ 
tained  by  each  scheme  will  be  given  for  a  simple  bus 
layout. 

It  is  assumed  that  arcing  rings  or  similar  gaps  will  be 
installed  throughout  the  station  to  protect  the  equipment 
in  the  event  of  a  direct  stroke.  In  some  instances  the 
gaps  may  be  used  to  correct  the  flashover  characteristics 
of  bushings  and  similar  apparatus.  The  values  of  these 
gaps  must  be  carefully  selected  with  regard  to  the  insula¬ 
tion  and  service  value  equipment  to  be  protected. 

Bushings  spill  before  internal  failure 

The  arrangement  of  levels  in  Fig.  2  as  applied  to  the 
station  of  Fig.  1  will  cause  the  line  to  flashover  and  pro¬ 
tect  the  equipment  on  all  surges  except  a  direct  stroke, 
provided  the  steps  between  levels  are  sufficiently  large. 
The  scheme  has  the  further  advantage  of  providing  a 
means  of  making  the  oil  circuit  breakers  and  trans¬ 
formers  self-protecting;  that  is,  the  bushings  in  each  case 
should,  due  to  the  lower  insulation  level  selected,  flash 
over  before  an  internal  failure  occurs.  The  chief  disad¬ 
vantage  of  this  scheme  is  the  relative  high  cost  of  the 
additional  insulation  required. 

Fig.  3  illustrates  the  method  of  plotting  the  insulation 
levels  shown  diagrammatically  in  Fig.  2.  This  method 
assumes  complete  and  reliable  information  on  the  flash- 
over  or  failure  characteristics  of  each  piece  of  apparatus 
tested  with  different  types  of  waves.  These  design  data 
are  not  now  available  on  all  classes  of  equipment,  but  are 
being  collected  by  the  manufacturers.  Until  such  time  as 
this  information  is  available  attempts  to  co-ordinate  insu¬ 
lation  levels  are  at  best  only  guesswork. 

The  scheme  of  co-ordination  shown  in  Fig.  4  reduces 
the  amount  of  insulation  required  in  the  transformer, 
thus  permitting  a  saving  in  cost.  The  oil  circuit  breakers 
and  transformers  are  still  self-protecting.  In  this  case, 
since  all  the  bushings  have  the  same  electrical  charac¬ 
teristics,  it  appears  that  they  should  be  dimensional  dupli¬ 
cates,  allowing  a  reduction  in  the  spare  parts  carried  in 
stock.  The  probability  of  a  transformer  trip-out  is  in¬ 
creased  with  this  arrangement  and  this  expectation  may 
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Line 

OB  circuit 

Bus  disconnects  Transformer 

Transformer 

breaker 

bushings 

internal 

O.C.B. 

- ' 

bushing 

- ' 

wirtding 

— 

Fig.  2 — Breakers  and  transformers  made  self-protecting 

Bushings  designed  to  spill  before  internal  failure  can 
occur.  Disadvantage  is  high  cost  of  requisite  Impulse 
insulation  on  equipment. 


Fig.  3 — Grading 
correlated  with 
inherent  time-lag 
characteristics 

An  ideal  set-up  not 
supported  by  positive 
data  on  all  classes  of 
equipment. 


Fig.  4 — Transformer  trip-outs  permitted,  but 
met  by  provision  of  spares 

Oil  circuif  Bus  dacormecfs  Transformer  Transformer 
breaker.  infernal  O.CB.  bushing  winding 
bushings  - - ,  I _ 


N. 

!! 

4! 


Fig.  5 — Relief  gap  makes  lower  levels  permissible 


■i. 


Line  Gcgo 


OUcircuif 

breaker 

bushings 


Bus  disconnects  Transformer  Transformer 
internal  Q.C.B.  bushing  winding 


Line  Line  Q.CB.  Bus  disconnects  Bus  Section  aCB.  Transformer 

bushings  htema!  line  internal  winding 

Q.CB.  Transformer  j - 

Bus  section  QCB.  t^ihing _ j 

bushing  j 


Fig.  6 — Internal  insulation  graded  to  external 
This  scheme  avoids  raising  the  insulation  level  of  the 
transformer  even  though  bus  section  breaker  is  inserted 
>n  Fig.  1. 


be  provided  for  by  increasing  the  spare  banks  carried  in 
service  or  the  installation  of  arresters  adjacent  to  the 
bank.  If  transformer  trip-outs  are  to  be  avoided  the  cost 
of  the  remedial  measures  will  in  some  cases  justify  the 
scheme  illustrated  in  Fig.  2. 

Relief  gaps  reduce  co-ordination  to  secondary 
line  of  defense 

The  scheme  illustrated  in  Fig.  5  consists  of  installing 
a  relief  gap  at  the  end  of  transmission  line  to  protect  the 
station.  It  may  be  necessary  to  install  lightning  arresters 
on  the  gaps  to  prevent  an  excessive  number  of  trip-outs. 
If  reliance  can  be  placed  in  arresters  for  this  service  it 
seems  that  the  logical  and  reasonable  solution  would  5e 
to  avoid  gaps  and  rely  entirely  on  arresters  for  the  pro¬ 
tection  of  equipment.  Under  these  conditions  it  is  hardly 
necessary  to  spend  money  for  the  co-ordination  of  in¬ 
sulation  except  as  a  secondary  line  of  defense  as  the  pub¬ 
lished  discharge  characteristics  of  arresters  with  arti¬ 
ficial  surges  are  well  below  any  level  of  insulation  which 
might  be  selected. 

Some  improvement  in  protection  of  equipment  might 
be  obtained  over  Fig.  5  by  increasing  the  levels  of  bush¬ 
ings,  buses,  disconnects  and  the  internal  values  of  oil 
circuit  breakers  and  transformers.  When  this  is  done, 
however,  the  levels  of  Fig.  5  approach  those  of  Fig.  4. 

In  large  high-voltage  switch  yards,  where  the  distance 
l)etween  the  line  entrances  and  the  transformers  is  rela¬ 
tively  great,  it  is  questionable  whether  the  gap  in  Fig.  5 
or  the  line  insulation  level  in.  Fig.  4  will  prevent  the 
transformer  from  an  excessive  number  of  trip-outs.  If 
such  performance  is  indicated,  arresters  may  be  installed 
adjacent  to  the  transformers  (on  the  leads)  or  the 
scheme  illustrated  in  Fig.  2  utilized. 

Now  assume  that  the  single  bus  layout  in  Fig.  1  is 
modified  by  the  installation  of  one  or  more  bus  section 
breakers  S'  (shown  dotted)  and  differential  protection  is 
installed  in  each  bus  section.  Furthermore,  assume  that 
the  lines  on  the  bus  are  so  arranged  that  a  bus  section 
may  trip  out  without  an  interruption  to  service.  Since 
reliance  is  placed  on  the  bus  section  breaker  to  isolate  bus 
faults  it  is  evident  that  its  insulation  should  be  at  a 
higher  level  than  equipment  associated  with  it.  A  plan  of 
co-ordination  of  insulation  levels  with  the  internal  insula¬ 
tion  of  the  bus  section  breaker  given  the  same  value  as 
the  transformer  bushing — ^that  is,  they  are  considered  of 
equal  importance — is  shown  in  Fig.  6.  Under  these  con¬ 
ditions,  the  insulation  level  of  the  transformer  bushing 
and  winding  is  not  increased  by  the  addition  of  the  bus 
.section  breaker.  If,  however,  the  transformer  bushing  is 
considered  of  more  importance  than  the  internal  value 
of  the  breaker,  an  additional  step  is  required  with  an  ac¬ 
companying  increase  in  transformer  values. 

The  plans  illustrated  in  Figs.  4  and  5  may  also  be  em¬ 
ployed  by  grouping  the  bushings  of  the  bus  section 
breakers  with  the  transformer  bushings  and  making  the 
internal  insulation  of  the  breaker  equal  to  that  of  the 
transformer. 

The  previous  analysis  of  insulation  levels  on  220-kv. 
lines  may  now  be  extended  to  embrace  the  method  of 
co-ordination  used  in  the  station.  If  the  scheme  shown 
in  Fig.  4  is  acceptable  as  a  compromise  of  the  most  and 
least  expensive  methods  of  co-ordination  the  values  of 
transformer  insulation,  for  example,  oan  be  fixed  on  the 
basis  of  thirteen  units  in  a  suspension  string  for  a 
220-kv.  line  in  non-lightning  areas  and  sixteen  units  for 
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lightning  areas.  Those  designers  wishing  to  employ  the 
scheme  shown  in  Fig.  2  would  in  this  instance  pay  a 
premium  for  the  extra  insulation  required  over  the 
scheme  shown  in  Fig.  4  and  the  conditions  of  Fig.  5 
could  be  met  by  installing  smaller  bushings  with  an  in¬ 
creased  factor  of  safety  between  the  flashover  of  the 
bushings  and  the  failure  of  the  transformer  windings. 

A  thorough  study  is  needed  at  this  time  in  order  that  a 
definite  basis  for  design  may  be  established.  Such  a  study 
should  embrace  the  use  of  surge-proof  equipment  versus 
the  use  of  protective  devices  such  as  lightning  arresters 
and  the  field  of  application  of  each  based  on  economic 
and  service  considerations.  A  careful  weighing  of  the 
relative  advantages  and  disadvantages  of  each  seems  to 
indicate  that  arresters  and  co-ordination  of  insulation  are 
not  alternatives,  but  rather  that  each  has  a  particular 
field  of  application;  for  instance,  in  the  lower  voltages 
arresters  might  be  employed,  while  insulation  might  be 
co-ordinated  at  the  higher  voltages  in  lieu  of  arresters. 

After  the  field  of  application  has  been  defined  a  study 
of  the  trends  in  line  insulation  is  needed  in  order  to 
establish  satisfactory  levels  of  insulation  for  equipment 
supplemented  by  tests  on  the  equipment  to  determine  the 
design  flashover  or  failure  characteristics.  These  tests 
need  not  be  made  on  each  piece  of  equipment  manufac¬ 
tured.  but  only  on  the  original  designs. 


The  manufacturers  of  office  furniture,  metal  ])arti- 
tions,  portable  houses,  steam  radiators  and  even  trans¬ 
mission  and  bus  insulation  have  standardized  and  applied 
the  principle  of  unit  construction  so  that  a  purchaser  may 
select  the  units  necessary  for  the  construction  of  the 
totality  to  meet  a  specific  use.  The  application  of  unit 
construction  to  bushings  on  equipment  would  allow  the 
station  designer  a  greater  latitude  in  the  selection  of  in¬ 
sulation  between  line,  bus,  disconnecting  switches  and 
bushings  on  equipment.  Maintenance  costs,  in  the  event 
of  bushing  flashover,  will  be  reduced  and  repairs  facili¬ 
tated  by  the  handling  of  smaller,  lighter  units. 

It  seems  that  more  rapid  progress  should  be  made  in 
the  solution  of  the  technical  problem,  the  standardization 
of  insulation  levels  in  equipment  and  the  application  of 
the  results  to  field  construction.  The  subject  has  been 
discussed  generally  for  several  years  with  little  or  no 
tangible  results,  nor  even  an  agreement  as  to  the  scope 
of  the  problem.  Of  course  the  size  of  the  industry  and 
the  necessity  of  obtaining  an  agreement  with  a  number 
of  organizations  has  to  some  degree  retarded  the  action 
necessary  for  standardization.  The  matter  is  of  vital  im¬ 
portance  to  the  industry  and  should  be  vigorously  pushed 
to  a  conclusion.  Many  of  the  fundamental  questions  can 
be  settled  at  the  present  time  with  the  expenditure  of 
little  or  no  money. 


T  ▼  T 


Resistor  Increases  Voltage  Range 
of  Rotary  Converters 

By  OSCAR  j.  Rony 

Superintendent  of  Substations 
Union  Electric  Light  &  Pozver  Company,  St.  Louis,  Mo. 

Operating  a  rotary  converter  on  a  networked  d.c. 
system  presents  a  problem  in  closing  the  machine  on  the 
bus  when  the  d.c.  system  voltage  is  low  and  the  converter 
voltage  cannot  be  reduced  to  meet  it  because  of  the 
limitations  of  its  voltage  control.  This  problem  is  met  in 
the  new  Fifteenth  Street  substation  of  the  Union  Electric 
Light  &  Power  Company  by  means  of  resistors  and 
auxiliary  breakers  by-passing  the  main  breakers.  The 
machines  in  the  station  are  the  same  as  those  in  most  of 
the  other  automatic  stations  and  which  appear  to  be  an 
ideal  combination,  at  least  for  the  St.  Louis  system.  The 
converter,  being  the  most  efficient,  is  the  preferred  ma¬ 
chine  and  normally  runs  whenever  one  machine  is  suffi¬ 
cient  to  carry  the  load  and  carries  practically  full  load 
when  both  machines  are  needed.  As  the  system  operates 
w’ithout  standby  storage  batteries  the  motor-generator  set 
is  required  for  accelerating  the  system  (or  recovering  a 
dead  system).  It  also  acts  as  reserve  for  the  converter 
and  carries  the  load  in  excess  of  the  capacity  of  the  con¬ 
verter. 

The  two  machines  operate  in  parallel  to  feed  the  same 
bus  and  are  connected  to  it  through  air  circuit  breakers 
only.  As  the  motor -generator  has  full  range  of  voltage 
it  can  close  in  on  a  “dead”  bus  or  balance  against  any 
voltage.  In  order  to  increase  the  range  of  the  converter 
current-limiting  resistors  are  provided,  which  permit  of  a 
difference  of  40  volts  betw’een  machine  and  bus.  These 


resistors  are  capable  of  carrying  full  machine  load  (9,000 
amp.)  for  five  minutes  and  “close  in”  on  the  bus  through 
auxiliary  breakers.  Normally  the  resistors  and  auxiliary 
breakers  are  shunted  by  the  main  breakers  which  con¬ 
nect  the  machine  solidly  to  the  bus. 


Main 

breaker 


^2,540  kw. 
nfany 
(Mnverrer 


Load-llmifinoi 

resistor 


Reserve 

breaker 


Resistor  limits  converter 
load 

The  four  contact  breakers  are 
the  converter  main  breakers. 
The  two  double  contact  breakers 
on  each  side  of  them  are  the 
ones  that  close  the  converter  on 
the  bus  through  the  resistor. 
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Electrical  ManuFacturing  Decreases 


Recovery  in  several  important 
branches  of  industry,  reflected  in 
general  news  and  in  the  industrial  in¬ 
dex  published  in  last  week’s  issue  of 
Electrical  World,  has  not  yet 
manifested  any  effect  on  the  electri¬ 
cal  manufacturing  industry. 

Reports  of  energy  consumption 
during  August  show  somewhat 
smaller  operations  than  in  July.  Tak¬ 
ing  into  account  the  difference  in 
number  of  available  working  days, 

Monthly  Index  of  Electrical 
Manufacturing  Activity 

Adjusted  to  26  working  days 
Base:  Average  Month,  ins-ltU 


Month .  1929  1930  1931  1932 

January .  131.3  IS6.2  146.6  120.0 

February .  jSI.S  165. 2  154.3  122.2 

March .  148.3  153.0  126.1  102.9 

.\pril .  154.6  164.9  138.  1  95.6 

May .  163.5  158.0  136.7  92.8 

June .  170.5  160.2  135.2  83.1 

July .  166.6  148.5  133.4  79.2 

August .  155.4  152.2  126.9  68.5 

Septeml^. . ..  168.8  150.0  132.6  . 

October .  180.6  140.6  130.4  . 

November....  169.5  137.5  126.9  . 

December....  157.0  132.4  123.5  . 


25  in  July  and  27  in  August,  the 
average  rate  of  activity  in  the  latter 
month  declined  13  per  cent,  to  the 
lowest  point  thus  far  recorded  in  a 
series  running  back  to  1923.  Com¬ 
pared  with  August,  1931,  it  is  off  46 


1929 


1930 


1931 


1932 


l>er  cent. 


▼  ▼  T 


Southern  Industries  Pick  Up; 
Some  Gains  in  West 

Pronounced  forew’ard  movements  in  several  important 
branches  of  industry  in  the  South  are  revealed  in  the 
reports  of  energy  consumption  during  August,  received 
by  the  Electrical  World  in  its  monthly  survey.  In 
textiles,  the  downward  movement  was  sharply  reversed ; 
the  rate  of  activity  rose  \A  per  cent  from  July.  Last 
year  at  this  time  there  was  a  slight  decrease.  The  ad¬ 
vance  was  general.  One  large  power  company  increased 
its  sales  to  textile  mills  60  per  cent,  another  50,  another 
25  and  a  smaller  one  almost  80  per  cent. 

In  iron  and  steel  a  second  rise  brought  the  average 
up  30  per  cent  from  June.  In  metal  working  plants 
there  was  a  similar  though  much  less  spectacular  move¬ 
ment.  Other  lines  show  less  striking  changes,  some  up. 


Indices  of  Industrial  Activity  in  South  and  West 

Base:  Average  Month,  1K3-1M8-1M 


some  down.  Rubber  products  decreased  further  from 
the  June  peak.  The  weighted  average  for  all  industry 
rose  2.5  per  cent,  in  contrast  with  a  decline  in  other 
geographical  regions. 

In  the  West  changes  were  generally  slight.  Rubber 
products  moved  downward,  as  elsewhere,  but  only  5  per 
cent,  against  26  per  cent  last  year.  The  metals  group 
sank  further  to  an  extraordinarily  low  ebb.  Wood 
products  gained  slightly;  paper  and  pulp  recovered  July 
losses.  The  strongest  movement  was  a  gain  in  the  stone, 
clay  and  glass  group,  suggesting  more  activity  in  con¬ 
struction.  The  combined  index  for  all  industry  fell  1.6 
per  cent  from  July.  The  decrease  is  smaller  than  that 
for  the  United  States  as  a  whole. 
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READERS'  FORUM 

ProbI  ems  of  Using 
Instantaneous  Reclosing  Breakers 

To  the  Editor  of  the  Electrical  World  : 

On  page  172  of  the  August  6  issue  of  the  Electrical 
World  is  an  article  by  Robert  Treat  and  H,  C.  Verwoert, 
entitled  “Service  Continuity  Permitted  by  Rapid  Breaker 
Reclosure.” 

The  suggestion  in  this  article  of  developing  and  using 
rapid  reclosing  breakers  is  certainly  worthy  of  study  and 
development.  The  majority  of  customers  will  welcome 
such  service.  However,  those  customers  who  have  syn¬ 
chronous  motors  might  suffer  more  than  is  indicated  in 
the  article.  In  fact,  it  occurs  to  the  writer  as  a  user 
of  synchronous  machines  that  one  point  has  been  unmen¬ 
tioned;  that  is,  the  danger  due  to  a  reclosing  of  the 
feeder  breaker  at  a  time  when  the  synchronous  motor 
is  180  deg.  out  of  phase.  In  such  case  the  momentary 
inrush  current  might  be  somewhat  higher  than  the  800 
per  cent  mentioned  in  the  paper.  This  would  be  due 
to  the  voltage  across  the  terminals  of  the  machine  being 
approximately  double  the  rated  voltage. 

We  have  had  several  instances  where  the  stator  coils 
were  badly  distorted  and  in  some  cases  burned  up  due 
to  such  return  of  the  power  before  the  low-voltage 
release  tripped  the  set  off  the  line.  Tests  indicate  that 
the  ordinary  low-voltage  release  will  hold  in  for  fifteen 
or  more  seconds  after  the  power  interruption  occurred. 
This  is  due  to  the  synchronous  motor  acting  as  a  syn¬ 
chronous  generator  driven  by  its  own  inertia. 

If  short-time  reclosing  is  to  be  generally  adopted,  then 
from  the  user’s  standpoint  some  additional  means  should 
be  provided  for  protecting  synchronous  motors  from  the 
danger  mentioned  in  this  letter.  CARL  LEE 

Peabody  Coal  Company,  Electrical  Engineer. 

20  North  Wacker  Drive,  Chicago. 

To  the  Editor  of  the  Electrical  World  : 

In  preparing  the  article  referred  to,  space  limitations 
did  not  permit  a  complete  discussion  of  all  the  details  nor 
an  adequate  evaluation  of  all  the  pros  and  cons  of  this 
subject.  It  was  intended  to  suggest  the  very  material 
improvement  in  service  which  might  be  realized  by  a 
certain  procedure  under  favorable  conditions.  Some 
question  was  included  as  to  the  behavior  of  synchronous 
machines  and  some  stress  was  laid  on  the  necessity  of 
investigating  each  feeder  on  which  it  was  proposed  to 
make  reclosing  instantaneous.  The  whole  purpose  is  to 
improve  service,  not  to  make  it  worse  or  to  damage  the 
apparatus  of  power  customers. 

I  would  expect  that  the  first  and  probably  most  im¬ 
portant  use  of  instantaneous  reclosing  would  be  on 
feeders  supplying  little  or  no  synchronous  load.  One  or 
two  power  companies  are  reported  to  have  applied 
instantaneous  reclosing  to  feeders  supplying  synchronous 
apparatus  with  some  success.  About  a  year  ago  A.  E. 
Silver  of  the  Electric  Bond  &  Share  Company  suggested 
that  this  scheme  might  be  applied  to  feeders  supplying 
synchronous  loads  by  means  of  special  devices  which 
could  open  and  reclose  the  circuit  so  rapidly  that  the 
synchronous  apparatus  would  have  time  to  drop  back  in 
phase  only  a  few  degrees.  However,  our  studies  indicate 


that  in  general  the  period  during  which  a  loaded  syn¬ 
chronous  motor  can  be  de-energized  without  dropping 
back  in  phase  too  far  for  safe  reclosing  is  only  a  fraction 
of  a  cycle.  Even  if  the  motor  is  allowed  to  drop  to 
95  per  cent  normal  speed,  it  may  frequently  be  neces¬ 
sary  to  keep  the  unenergized  period  as  low  as  2  cycles. 
Whether  the  arc  will  extinguish  in  such  a  short  tinie, 
with  voltage  from  the  synchronous  motor  across  it,  is  a 
grave  question.  Of  course  there  is  the  possibility  of 
extinguishing  the  arc  by  short  circuiting  and  grounding 
the  feeder  during  the  period  it  is  disconnected  from  the 
system.  This  procedure,  however,  even  if  successful, 
requires  additional  apparatus,  complication  and  expense. 

At  the  present  time  this  whole  field  is  hardly  explored 
and  considerable  work  must  be  done  before  anything 
very  definite  can  be  said. 

ROBERT  TREAT, 

Central  Station  Ensineering  Department. 
General  Eleotric  Company, 

Schenectady,  N.  Y. 

T 

BOOK  REVIEWS 

National  Physical  Laboratory  Report 
for  the  Year  1 932 

Published  by  his  Majesty’s  Stationery  Office  for  the  Dei)art- 
ment  of  Scientific  and  Industrial  Research,  London,  England. 
301  pages,  illustrated.  Price,  $3.42  (at  British  Library  of  In¬ 
formation,  270  Madison  Avenue,  New  York,  N.  Y.). 

American  engineers  will  find  in  the  electricity  depart¬ 
ment  section,  in  addition  to  considerable  radio  and 
photometric  data,  many  studies  in  electrical  measure¬ 
ments,  British  participation  in  revision  of  international 
electrical  units  and  a  brief  report  on  line  insulator  con¬ 
tamination  and  cable  heating  studies  conducted  for  the 
grid  of  the  Central  Electricity  Board. 

• 

Recent  Technological  Developments  and  the 
Municipally  Owned  Power  Plant 

By  Paul  Jerome  Raver.  Published  by  the  Institute  for 
Economic  Research,  337  East  Chicago  Avenue,  Chicago,  III. 
86  pages,  illustrated.  Price,  $1.50. 

Previous  monographs  in  this  series  analyzed  the  his¬ 
tory  of  municipal  ownership  in  its  economical,  legal  and 
political  aspects.  This  one  shows  the  influence  of  the 
technological  revolution  in  both  impeding  and  aiding 
municipal  electric  enterprise.  The  treatment  is  statistical 
with  ample  interpretation. 

Electric  Power  Equipment 

By  J.  G.  Tarboux.  Published  by  the  McGraw-Hill  Publishing 
Company,  330  W.  42d  Street,  New  York.  469  pages,  illustrated. 
Price,  $5. 

Professor  Tarboux  has  revised  his  1927  work  to 
include  the  intensive  developments  which  have  occurred 
in  the  last  few  years  such  as  new  circuit  breaker  types, 
metal -clad  switchgear,  tap-changing  transformers  and 
also  some  of  the  newer  thinking  on  system  economics, 
depreciation  and  power  costs.  It  is  again  an  up-to-date 
book  from  which  students  and  general  engineers  can  get 
an  excellent  picture  of  the  unity  of  the  power  system 
along  with  the  technique  of  choosing  ratings  and 
analyzing  the  performance  of  equipment  from  power 
source  to  customer. 
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served  as  president  of  the  Wisconsin 
Utilities  Association,  president  of  the 
I  I  Great  Lakes  Division  of  the  National 

el  Electric  Light  Association,  and  chair- 

11  j  man  of  the  Madison  section  of  the 

American  Institute  of  Electrical  Engi- 

^  ^  ,  neers.  He  is  also  a  member  of  other 

ments  and  measurements  committee  of 

the  American  Institute  of  Electrical  societies. 

Engineers  from  1924  to  1929, 

John  W.  McCardle,  chairman  of 
the  Public  Service  Commission  of  In- 
WiLLiAM  H.  Wildes,  formerly  ex-  diana,  will  retire  when  his  present  term 
ecutive  vice-president  of  the  Central  of  office  will  have  expired  on  May  1, 
Public  Service  Corporation,  has  been  1933.  At  that  time  he  will  have  corn- 

elected  president  of  the  Central  Public  pleted  four  terms  of  four  years  each. 

Utility  Company,  successor  to  Central  ^ 

Public  Service.  Albert  E.  Peirce  will 

be  chairman  of  the  board  of  the  new  Howard  M.  Smith,  eastern  division 
company.  manager  of  the  Iowa  Public  Service 

Y  Company  since  1929,  has  been  appointed 

.  ,  ,  assistant  general  manager  and  will  re- 

G.  C.  iSew  Prestdent  of  tain  for  the  present  his  offices  at  Water- 

Middle  West  Utilities  The  office  of  division  manager  has 

been  abolished. 

Grover  C.  Neff,  chief  operating  execu-  • 

live  of  the  Wi«:onsin  Power  &  Light  S,  Culve*.  district  engineer 

of  *e  east  central  district  of  the 
the  Middle  West  Utilities  Company  to  Company,  with  head- 

succeed  Martin  J.  Insull,  It  was  tin-  Cleveland,  will  retire  from 

nouncrf  last  week  by  Mward  N.  Hur-  September, 

concluding  47  years  of  service  with  the 
of  Middle  West  Utdities  Mr.  Neff  IS  company  and  its  predecessors.  By 
chiefly  known  for  his  contributions  to  ^  poi„,^cnt  of  W.  J.  Hanley,  com- 
the  movement  for  farm  service.  It  was  ^(ce-president  in  charge  of  the 

largely  through  his  efforts  as  chairman  ^  ^  ^ 

of  the  rural  electric  service  committee  becomes  district  engineer  to 

of  the  National  Electric  Light  Asso-  '"ccS  M,  rX„  '"S'"'"  ‘<> 

ciation  that  the  electrical  and  agricul¬ 
tural  industries  were  brought  together,  T 

resulting  in  the  organization  of  the  Joint  ODITI  I A  DV 

Committee  on  the  Relation  of  Elec-  V^DllUANK/ 

tricity  to  Agriculture.  F.  D.  McKinstrey,  illuminating  en- 

Mr.  Neff  entered  the  utility  field  gineer  of  the  Los  Angeles  Bureau  of 
shortly  after  his  graduation  from  Pur-  Power  and  Light,  was  recently  killed  in 
1^^  an  automobile  accident  in  Los  Angeles. 

He  was  prominent  in  Illuminating  Engi- 
neering  Society  activities. 


P.  H.  Powers  Heads 
Pennsylvania  Association 

Philip  H.  Powers,  who  was  elected 
president  of  the  Pennsylvania  Electric 
Association  at  the  recent  convention  in 
Bedford  Springs  (Electrical  World, 
September  17,  page  357),  has  been  vice- 


president  in  charge  of  sales  and  com¬ 
mercial  activities  of  the  West  Penn 
Power  Company  since  1930.  Starting 
with  the  West  Penn  organization  as 
division  manager  of  the  Keystone  Power 
Corporation  at  Bellefonte,  Pa.,  he  be¬ 
came  general  manager  of  that  company 
in  1924  and  commercial  manager  of  the 
West  Penn  company  at  Pittsburgh  early 
in  1928.  Two  years  later  he  was  ap¬ 
pointed  to  his  present  position. 

Earlier  in  his  career  Mr.  Powers  was 
identified  with  the  Chester  Valley  Elec¬ 
tric  Company,  Coatesville,  Pa. ;  the 
Kentucky  &  West  Virginia  Power 
Company  and  the  American  Gas  & 
Electric  Company. 


R.  Paul  Smith,  vice-president  of  the 
Potomac  Edison  Company,  was  elected 
to  the  presidency  of  that  company  at  a 
meeting  of  the  directors. 
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though  his  early  experience  was  in  the 
mining  field,  he  spent  considerable  time 
in  the  public  utility  industry  with  the 
Tucson  (Ariz.)  Gas,  Electric  Light  & 
Power  Company,  Deming  (N.  M.)  Ice 
&  Electric  Company  and  the  Bisbee- 
Naco  Water  Company,  Bisbee,  Ariz. 
In  1927  he  entered  the  employ  of  the 
Phelps-Dodge  Corporation,  Copper 
Queen  branch,  and  three  years  ago  re¬ 
signed  to  become  assistant  general  man¬ 
ager  of  the  Roan  Antelope  properties. 


New  Equipment  Available 


Low- Voltage  Transformer  forming  presses  is  announced  by  Cutler 
A  .  D  I  •  D  I  Hammer,  Inc.,  Milwaukee,  Wis.  Th( 

/Nets  as  KepulSIOn  Kelay  control  incorporates  patented  safet) 

A  device  which  is  in  principle  a  low-  “h^h  it  is  claimed  insure  th, 

voltage  transformer  but  also  operates  “r  m"!  f"**  e!'-' 

as  a  repulsion  relay,  known  as  the  that  should  help  obta.n  th, 

type  V  Mercoid  transformer  relay,  is  tnaximum  ou  pu  .  ^ 
announced  by  the  Mercoid  Corporation, 

Chicago.  No  external  transformer  is  Sensitive  control  thermo-regu- 
required  to  provide  low-voltage  current  lators  for  controlling  constant  tern- 
to  a  thermostat  or  any  other  device  re-  P^rature  of  ovens,  heating  baths,  re¬ 
quiring  a  low-voltage  circuit  for  its  frigerants,  rooms,  etc.,  are  announcec 
performance.  Hiergesell  Brothers,  Philadelphia 

The  principle  of  operation  is  simple  Some  of  the  features  are:  The 

and  is  essentially  that  of  a  transformer,  niercury  is  purified  through  a  special 


Robert  L.  Sheraton,  New  England 
representative  of  the  Hall  Laboratories 
and  of  the  Hagan  Corporation,  combus¬ 
tion  engineer,  Pittsburgh,  Pa.,  died  sud¬ 
denly  at  his  home  in  Newtonville,  Mass., 
September  2.  A  native  of  St.  John, 
N.  B.,  he  was  educated  at  McGill  Uni¬ 
versity,  Montreal,  and  was  well  known 
in  steam  plant  engineering  circles  in 
the  northeast. 


Dr.  Frank  L.  Slocum,  consulting 
engineer  identified  with  the  development 
of  leading  Pittsburgh  industries  for 
nearly  half  a  century,  died  September 
12  at  his  home  in  Pittsburgh  at  the 
age  of  76.  Dr.  Slocum  was  a  con¬ 
sultant  in  the  railroad,  mining,  manu¬ 
facturing  and  water-power  fields  and 
served  enterprises  in  the  United  States, 
in  Canada  and  Mexico.  He  was  the 
author  of  several  technical  works  and 
held  patents  on  mechanical  and  chemical 
products.  Dr.  Slocum  held  degrees 
from  the  University  of  Strassburg,  Ger¬ 
many,  and  other  educational  institutions 
and  was  a  member  of  many  scientific 
bodies. 


rrt  t  •  •  ,^1  /  VUIL5  ciiiu  t.vw  d-iiiu.  aiiu  u.cno; 

The  lower  or  primary  coil  is  connectea  ^  ^  ^ 

across  the  line  and  induces  low  voltage  ^ 

in  the  secondary  upper  coil.  When  the 

low-voltage  circuit  is  closed  the  sec-  Magnetrole  Relay 
ondary  coil  instantly  rises  due  to  the  /  q  •  I  H 

repulsion  action  of  the  coils,  and  at  the  Opecial  Ucsign 

same  time  closvs  the  Mercoid  switch  Magnetrole  relay  made  up  of  an  «- 
circuit.  The  relays  are  available  m  ^  „■ 

sing-  e-pole,  double-pole  oy  two-circuit  to  ^  porcelain  cup  separat- 

meet  various  field  conditions.  Electrical  ;  concentric  pools  of  mercuri-. 

ratings  single  pde  are  10  amp.,  110  Diamond  H,  is  announced 

George  F.  Ferguson,  for  many  years  s.  Hart  Manufacturing  Company, 

connected  with  Arthur  D.  Riley  &  Com-  y  Hartford,  Conn.  Each  of  these  pools 

pany.  Ltd.,  Auckland,  N.  Z.,  where  he  is  connected  to  terminals  at  the  bottom 

held  the  office  of  consulting  and  con-  ^  new  model  Loadmaster  powered  of  the  base.  Surrounding  the  porcelain 

struction  engineer,  died  there  recently.  ^  caterpillar  engine  and  mounted  on  cup  is  a  metal  cylinder  having  magnetic 

Though  born  and  educated  in  New  caterpillar  trucks,  known  as  “CT,”  is  properties,  so  arranged  that  when  moved 
Zealand,  Mr.  Ferguson  came  to  the  announced  by  the  Bucyrus-Erie  Com-  jt  displace  the  mercury  in  the  outer 
United  States  in  1906  at  the  age  of  20  South  Milwaukee,  Wis.  It  is  a  pool,  completing  a  mercury-to-mercury 

and  joined  the  Commonwealth  Edison  compact  crane  of  4,500  lb.  lifting  ca-  contact.  The  action  of  this  cylinder  i^ 
Company  of  Chicago.  Returning  to  his  pacity.  It  can  also  be  used  for  hauling  controlled  by  a  solenoid  on  the  outside 
native  land,  from  1911  to  1925  he  en-  trailers.  of  die  tube. 

gaged  in  various  hydro-electric  under-  *  The  relay  requires  small  operating 

takings  and  then  became  manager  of  Development  of  a  simplified  system  current.  5  watts  being  maximum  for  the 
the  electrical  department  of  Arthur  D.  of  control  for  operating  electromagnetic  10  and  20  amp.  It  is  made  in  two 
Riley  &  Company,  Ltd.,  at  Auckland.  clutches  and  brakes  applied  to  punch  and  capacities,  10  and  20  amp.  at  250  volts. 
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